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PREFACE. 



XN" the preparation of this work, the aim of the author hai 
been to furnish a brief and comprehensive text-book, iu 
which no more of theory shall be introduced than is necessary 
for the illustration of such principles and processes of arith- 
metic as are needed in the common business of everyday life. 

The work is thoroughly inductive in its methods. The 
principles and processes of computation are developed by in- 
ductive questions and exercises; the order of arrangement 
and gradation of the topics and applications is logical and 
progressive, hence, practical; the definitions and rules are 
clear and concise; the applications, both oral and written, 
are numerous and varied, familiarizing the pupil with ordi« 
nary business transactions. 

The drill and oral exercises presented in the fundamental 
rules are peculiarly adapted to secure rapidity and accuracy in 
the use of numbers, and to pupils who have not been thorough- 
ly drilled in similar exercises, either oraUy or in any first 
hooky these are of the first importance, and are a sufficient 
preparation for the written work that follows in each tppia 
Hence, pupils who have received only oral instruction in the 
lower priniary grades, may take up this book without first 
using a more elementary work. 

Those who are already familiar with such exercises should 
not pass over them without a thorough review of the same, 
the written work of each topic being quite as full, both of 
abstract and of applied examples, as any other similar book. 

Many new features have been introduced, which will be 



IV PREFACE, 

acknowledged improvements. Some new methods and illustra- 
tions, favorable to clearness and brevity , will be noticed; rules 
have been reduced to the minimum number ; a single rule, 
each, is given for Multiplication, and for Division of Fractions ; 
only twOy for all cases of Reduction of Denominate Numbers, 
whether integral ot fractionsl; formulas are substituted for 
rules, whenever they clearly indicate the steps to be taken in 
the solution of examples ; and when the principles, explana- 
tions, and processes make the rule obvious, it is omitted, and 
the pupil left to construct one in his own language. 

Cancellation is made very prominent, especially in Frac- 
tions, Interest, and Proportion. Its application in working 
Interest, Partial Payments, and Proportion presents some new, 
valuable, and practical features. 

Such topics, rules, and applications as are of minor impor- 
tance to the majority of Grammar School pupils, who are 
qualifying themselves for the ordinary business of life, have 
been placed in an "Addenda," and may be taken up in their 
proper connection with kindred matter in the body of the 
book, or at its close, or omitted entirely, and thus the course 
completed independent of them, at the option of the pupil or 
teacher. 

The endeavor of the author has been to present a clear, sys- 
tematic, and comprehensive text-book, sufficiently full for the 
student and ordinary business man, introducing the latest 
improvements, discarding obsolete terms, repetitions and need- 
less theories, and so in quantity and quality of matter to 
economize time, labor, and inoney, and at the same time give 
unity, system, ViXi^ practical utility to the science and art of 
computation. How nearly this end has been attained can be 
determined by the only true test of a text-book — its use in the 
class-room by the intelligent and experienced teacher. 

D. W. F. 

Bbookltn, July, 1883. 
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FisH's Arithmetic. 



I^UMBER TWO. 



, 1. Arithmetic is the science of numbers and the art of 
computation. 

As a adence, arithmetic treats of the nature and properties of numbers. 
As an art, it teaches how to applj a knowledge of numbers to practical 
and business purposes. 

2« A unit\s one things or a group of things regarded as om. 
Thus, one day, one man, one ten, one dozen, are units. 

3. A number is a unit, or a collection of units. 

Thus, one, six; five books, eig?U days, are numbers. 
A number answers to the question, " How many?" 

4, An integral number or integer is a number rep- 
resenting whole things. 

Thus, 5, 7 ; 12 books, 9 men, 20 days, are integers or whole things. 

6. The unit of a number* is one of the collection form- 
ing that number. 

Thus, 1 is the unit of 4 ; 1 dollar is the unit of 6 dollars. 

6. Idke numbers are numbers having the same kind of 
unit, or that express the same kind of quantity. 

Thus, 3 and 5, 2 days and 6 days, 5 eenU and 10 eente are like numbera 
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NOTATION AND NUMERATION. 

7. Notation is a method of writing numbers. 
Numbers are expressed by words or characters. 
The characters may be eiihsr figures or letters, 

8. Numeration is the method of reading numbers e:i* 
pressed by characters. 

9. Arabic notation employs ten difFerent characters 
csIWqSl figures, to express numbers, viz.: 

04 234-5678(1 

Jfaught^ one, tufo, three, fmtr. Jive, tix, seven, eighty nine. 

The first charBCteTy naught, is also called cipher, or zero, 
and when standing alone, has no value. 

The other nine are called significant figures, because each 
has a value of its own. They are also called digits. 

These ten characters, when combined according to certain 
principles, can be made to express any number. 

10. In representing numbers, objects are supposed to be 
arranged in groups of ten, each group being ten times as great 
as the next lower group, and having a different name. Hence, 
we have single things, or units ; next, groups containing ten 
units, or one ten; next, groups containing ten tens, or one 
hundred; a,iiA SLgaiu, groups containing ten hundreds, or one 
thousand, etc. 

11. This method of grouping is called the decimal sys^ 
tem^ from the Latin decern, which signifies ten. 

The successive order of units in a number form a scale; 
and when the increase or decrease is uniformly ten, it is called 
a decimal scale. 



NOTATION AND NUMERATION. 

13. The first nine numbers are each expreaaed by 
a singU figure, and are called unite of the f,rst 

order. 

13. Since there is no single character to express 
the number ten, bygroapiug ten ones or noits of 
the first order into a larger collection, there is 
formed a nnit of the second order, called ten, 
written 10, 



In the same manner are expresBed, 



2 tens, or Twenty, by 20. 
8 tens, or Thirty, by 30. 
4 tens, or Forty, by 40. 
6 lonB, or Fifty, by 50. 



8 tens, or Sixty, by 60. 

7 tens, or SoTOnty, by 70. 

8 tens, or Eighty, bj 80. 
8 tens, or Ninety, by 90. 



The greatest nnmber that can be 
expressed by two GgareB is 99, 

14. By grouping ten units of the 
second order or ten tens into a larger 
ooUectioQ, there ie formed a unit of 
the third order, called one hundred, 
written 100. 




In like manner a 



expressed, 



2 bnndred, by 200. 
8 hundred, by 300. 

4 bandred, by 400. 

5 bundred, by 600. 



6 btmdred, by 600. 

7 hundred, by 700. 

8 hondred, by 800. 
6 bundred, by 900. 



The numbers from one hundred to nine hundred ninety- 
nine incluaive are expressed by writing hundreds in the third 
place from the right, tens in the second place, and units in 
ihQ first place. 

The greatest nnmber that can be expressed by three figures 
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NOTATION AND NUMERATION. 



15. By gronping ten nnita 
of the third order or ten hun- 
dreds ioto a larger collection, 
there i3 formed a unit of the 
fourth order, called one thou- 
tand, written 1000. 

In like manner are expressed, 

2 thoasaod, by 2000. 

3 thousand, bj 3000. 

4 thooBBQd, by 4000. I 
6 thousand, bj 6000. 

9 tbouBand, b; SOOO. | 




7 thousand, bj 7000. 

8 thonsBud, by 8000. 

9 tboueand, b; 9000. 



The nnmbers from one thousand to nine thoosand nine 
hundred ninety-nine are expressed by writing thousands in the 
fourth place from the right, hundreds in the third place, tens 
in the secoTid place, and units in the^rs^ place. 

The greatest number that can be expressed by four figares 
is 9999. 



16. In the same manner, other neitf orders are formed to 
represent larger numbers, by grouping ten units of the fourth 
order to form the fifth order, or tens of thousands ; and ten 
units of the fifth order to form the sixth order, or hundreds 
of thousands, etc 

Thus, 433076 represents 6 uniCa of the first order, 7 units of the Mtwrul 
(tider, units of the third order, 2 nnitB of the fourth order, 8 units of 
Hisfiflk order, and 4 units of the sixth order, and is read. Four Au/uJred 
thirty'laio tkoumind tmmty-tke. 

Tablb. 
10 Units (1) make 1 Ten, written, 10. 

10 Tens (lO) " 1 Hundred, " 100. 

10 Hundreds (100) " 1 Thousand. " lOOO. 

10 Tbonsands UOOO) " 1 Ten-thoosand, " 10000, 



NOTATION AND NUMERATION. 11 

17. Orders of units are denoted by the position of the 
figures used in expressing a number. 

Thus, 532 represents 2 units of the first order, 3 units of the secant 
order, or 3 tens, and 5 units of the third order or 5 hundreds, and is read 
fioe hundred thirty-two, 

Pbinciples. — ^I. Ten units of any order in a number maht 
me unit of the next higher order. 

n. When a figure is moved one place to the left, it represents 
units of ten times the value it did before. 

III. When a figure is moved one place to the right, it repre- 
sents units of one tenth the value it did before. 

When any order of units in a number is vacant, the place should be 
filled with a cipher. 

DRILL EXERCISES. 

18. Copy and read the following numbers, naming in each 
the number of units of each order : 



231 


128 


727 


810 


2190 


426 


661 


636 


244 


1927 


1542 


1020 


32507 


7638 


52803 


3473 


1256 


63106 


62732 


60032 



Write in figures and read : 

1. Seven units of the fourth order, eight of the second 
order, and three of the first. 

2. Three units of the fifth order, two of the third, and one 
of the first. 

3. Two units of the sixth order, nine of the fifth, four of 
the third, one of the second, and seyen of the first. 

4. Forty-seven thousand six hundred forty. 

6. One hundred forty-six thousand five hundred. 

6. Ninety-five thousand three hundred ten. 

7. Four hundred seventy thousand two hundred. 
«8. Eight hundred five thousand one hundred three. 
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NOTATION AND NUMERATION. 



19. A period is a group of three orders of units, counting 
from right to left. 

The iBrst period on the right is called UNrrs' pkkiod, the second, 
THOUSANDS' FEBIOD, the third, MiLUONB' FEBiOD, etc, as shown in the 
following 



Pbbiods. 



Names of 
Orders 

OP 

UiaTS. 



4th. 

Billions. 

^ 



Table. 
8d. 

Millions. 

. A 



2d. 
Thousands. 



1st. 
Units. 



1 



Numbers 
to he redid. 



i 



Eh 





DQ 





OD 







4,1 
2,3 

3 



OD 

a 

Eh 

2 

4 



OD 

•a 



I 



7 3 

4,2 

5,7 
6,3 



a 
Eh 



6 
5 


2 



9t 

■ 1 

S a 

a a 

p n 
4,5 
1,7 

5,2 

0,7 



at 

d 
o 

E-i 

4 
3 
4 
5 



a 
U 

9 

9 
1 



Beginning at the ngM, the order of simple units occupies the first 
place ; tens^ the second place ; hundreds, the third ; thousands, the 
fourth ; tens of thousarids, the fifth ; hundreds of thousands, the sixth ; 
millions, the seventh, etc. 

Each period is read like a number of three figures, giving it the nam^ 
of the period ; thus, the first number above is read, 504 billion 127 miUion 
364 thousand 549. 



30. EuLE FOR Notation. — Begin at the left, and write the 
hundreds, tens, and units of each period in their proper order ^ 
fMing all vacant orders and periods with ciphers. 

31, Rule for Numeration. — 1. Begin at the rights and 
separate the number into periods of three figures each. 

2. Begi7i at the left, and read each period as if it were units, 
giving each its name* 



NOTATION AND NUMERATION, 
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DRILL EXERCISES. 

23, Express the following numbers by figures: 

1. Twenty-six thousand twenty-six. 

2. Fourteen thousand two hundred eighty, 

3. One hundred seventy-six thousand. 

4. Four hundred fifty thousand thirty-nine. 

5. Seven hundred twenty thousand fifty-six. 

6. Two hundred forty-nine thousand five hundred. 

7. One million ninety-six thousand two hundred ten. 

8. Seven million thirty-six. 

9. Five hundred sixty-three thousand four. 

10. One million ninety-six thousand. 

11. Ten million ten thousand ten hundred ten. 

12. Four hundred eighty-three million eight hundred six- 
teen thousand one hundred forty-nine. 

13. Seven hundred fifty million six thousand nine hundred. 

14. Ninety-nine billion thirty-seven thousand four. 

15. Five billion eighty million one hundred ten thousand 
seventy-five. 

16. Ten million two hundred forty thousand seventeen. 

17. Four hundred twenty-six billion twelve million eight 
hundred sixty. 

18. Four hundred eighty-three million eight hundred six- 
teen thousand one hundred forty-nine. 



Copy, point off, and read the following numbers: 



19. 24835. 

20. 500037. 

21. 20304. 

22. 600317. 

23. 108300. 

24. 100103. 



25. 310420. 

26. 6423001. 

27. 120897. 

28. 4058205. 

29. 31628045. 

30. 84076301. 



31. 53000008. 

32. 8900406. 

33. 250708590. 

34. 466270035. 

35. 3730016000. 

36. 42020871400. 



ADDITION. 



INDUCTIVE EXERCISES. 

23. 1. How many are 2 poands and 3 pounds ? 3 pounds 
and 4 poands ? 5 pounds and 3 pounds? 

2. Can you unite 6 books and 4 pounds ? Why not ? 

3. Can you unite 3 pounds and 7 pounds ? Why? 

4. How many are 6 units and 4 units ? 

5. How many are 3 tens and 4 tens ? 5 tens and 3 tens? 

6. How many are 4 hundreds and 5 hundreds? 

7. What is the unit of 3 men ? Of 12 rods? Of 8 tens? 

8. What is the unit of 4 tens ? Of 6 hundreds ? Can 
these units be united ? . Why not ? 

9. What kind of numbers only can be united? What 
orders of units ? 

10. How many are 9, 3, and 6 ? 6, 3, and 9? 3, 6, and 9? 

11. Is the result changed by uniting the same numbers in 
a different order? 

12. A farmer sold 6 sheep to one man, and 9 to another. 
How many did he sell to both ? 

13. If a coat costs 10 dollars^ and a pair of boots 8 dollar^ 
what is the cost of both ? 

14. James gave 4 pears to George, and 5 to Belle, and 
kept 7. How many pears had he at first ? 

15. In a shop are 8 men, 6 boys, and 7 girls at work. How 
many persons in all are at work ? 

Principle. — Only like number a and units of the same ord&f 
can be added. 



DEFINITIONS. 
34 Addition is the process of finding a number equal 
to two or more like numbers. 

The som or amount is the number fband b? addition. 

25. The sign of addition is +. It is reaiplua, and 



36. The sign of equ<UUy is =, It is read, " equals," 
or " t's equal to." 

Thus, S+e = ll Ib read, 5 plut 6 eqai^ 11, It majalsobe read, 
6 and 6 ore 11. 



27. An equation is an expres- 
sion of equality between two cum- 
bera or sets of nnmbers. 

Thus, 8 + 4 = 12 is an equation, and is 
read, 8 T^ua 4 eqwxl* 13, and means that 
the sum of 8 and 4 is eqaal to 13. 8 + 4iB 
IbejSTVt member ol the equation, and 13 la 
the leamd member ; and 8, 4. and 13 are 
called the termt of the equation. 



Name the memiera&ni the terms of each of the following 




equations : 

1. 7 + 10=17. 

3. 8+12=20. 

3. 15 + 6=21. 

4. 30=30 + H 



6. 12 + 8=16+4. 

7. U + 6=12+? 

8. 9+30=?+7, 
25+?=;5 



10+5.10. 36 + 0=?+20. 15. 9 + 13+10=84+? 



11. 8 + 9 + ?= 

12. ?+6 + 8= 

13. lO+P+5 

14. 21 + 7+6=:?+25 



10. 



The expression ' 
" equals mhat t " 



?" is read "cjnafe koio manyf" or 



J 6 ADDITION, 

28. DRILL TABLE No. 1. 

ABCDEFGH 



\, 


2 


3 


8 


6 


7 


2 


4 


6 


5 


2, 


3 


4 


2 


7 


5 


1 


6 


8 


3 


3. 


4 


7 


3 


9 


4 


6 


3 


4 


7 


4. 


1 


5 


6 


3 


6 


5 


8 


2 


4 


5. 


7 


1 


9 


2 


8 


4 


2 


7 


1 


6. 


6 





5 


6 


9 





7 


5 


8 


7. 





6 


1 


4 


6 


8 


4 


9 


6 


8. 


5 


8 


4 





7 


1 


9 


3 


5 


9. 


8 


3 


7 


3 


5 


9 


3 


G 


2 



lO. 372546579 

The pupil may be exercised on the above table as follows : first, by 
columns, at sight » give the sum of each number and the one below it ; 
then, by lines, give the sum of each number and the one to the right of it. 

In like manner, practice with sets of three figures, then of four, and 
so on, until each column from bottom to top, and from top to bottom, 
and each line from left to right, and from right to left, can be added with 
rapidity and accuracy. 

Next start with 1, and add to it each column and each line successive 
iy ; then start with 2, 3, etc., to 10. 

The pupil should be required always to add as he counts : thus, in 
column A, beginning at the bottom, say, 3, 11, 16, 22, 29, 30, 34, 37, 39. • 

The above and all other subsequent drill and oral exercises are designed 
for daUy practice in numbers. Not more than five minutes should be 
g^ven to this kind of work in connection with the regular lesson. 



ADDITION. 17 

DRILL EXERCISES. 

29. 1. Add or count by 3'b from 3 to 36. 

Written, 3 + 3 + 3 + 3 + 3 + 3 + 3 + 3 + 3 + 3, etc 
EBod, 3, 6, 9, 12, 15, 18, 21, 24, 27, 30, etc. 

Kext, form a new combination, commencing with 1, and 
ihen another, commencing with 2, thus : 

2, 5, 8, 11, 14, 17, 20, 23, 26, 29, etc 

Add, or count, 



2. By 2's from 4 to 50. 

3. By 3's from 1 to 43. 

4. By 3's from 6 to 51. 



5. By 4's from 1 to 53, 

6. By 4's from 5 to 46. 

7. By 6's from 7 to 82. 



In like manner, treat the remaining digits 6, 7, 8, and 9. 

8. Add by 2's and 3's alternately to 32. 

Written^ 2 + 3 + 2 + 3 + 2 + 3+2 + 3 + 2 + 3, etc. 
Read, 2, 5, 7, 10, 12, 15, 17, 20, 22, 25, etc- 

In like manner add, 



9. By 2's and 4's to 48. 

10. By 4's and 5's to 72. 

11. By 5's and 3's to 69. 



12. By 3's and 6's to 75. 

13. By 6's and 6's to 88. 

14. By lO's and 5's to 100. 



Add the following rapidly, from the op&n, hook, naming 
only results, thus : 9, 15 ; 12, 16, 20; etc. Then the teacher 
may dictate the^r«^ member, and the pupil give the second. 

9+ + 6 = 15+ 3+ 6 = 8+ 9+ 6 = 

12+ 4+4= 3 + 15+ 4= 9+6+8 = 

4+12 + 4= 2 + 11 + 10= 10+7+6 = 

6+ 9 + 3 = 16+ + 10= 21+ 7+ 6 = 

12+7 + 6= 7+20+5= 9 + 13 + 10 = 

The teacher may add to these last exercises, or the pnpil be required 
to place upon the slate or the blackboard, original work of the same 
kind. 



18 ADDITIOJ^. 

ORAL EXERCISES. 

30. 1. How many uniU are 8, 6, and 7? 9, 5, and 8 ? 

2. How many /« n« aiB 4 tens, 6 tens, and 7 tens ? 

3. How many tens are 40, 60, and 70? 50, 20, and 80? 

4w How many hundreds are 4 hundreds, 6 hundreds, and 
7 hundreds? 

5. How many hundreds aie 400, 600, and 700? 

6. How many thousands aie 4000, 6000, and 7000 ? 

It win lie obserred thst the mm of 4, 6, and 7 is the aune, whether 
tiiej lepieeent <6?i«, Atnulredf, or thmuandi. 

7. How many tens and i^fii^« are 30, 25, and 13 ? 

« 8. How many hundreds, tens, and units are 200, 30, and 8? 
Ans. 2 hundreds 3 tens 8 units; read, ttoo hundred thirty- 
eight, 238. 

Giye the sum of each of the following at sight : 



9. 200+504 7. 

10. 400+60+5. 

11. 900+40+9. 

12. 600 + 70+4. 



13. 1000+ 500+20. 

14. 2500+ 300+46. 

15. 5000+2100+80. 

16. 700+3000+65. 



17. A barrel of flour cost 10 dollarB, a ton of coal 6 dollars, 
and a caddy of tea 9 dollars. What was the cost of all? 

Anai^tsis. — ^The mm of 10 dollan, 6 dollais, and 9 dollans, which is 
2S doHan. 

18. There are 9 birds sitting on one limb, 6 on anothet 
and 8 on another. How many birds on the three limbs? 

19. An orchard oontains 50 apple trees and 46 pear trees 
How many trees in the orchard? 

In all the drill and oral exercises, little more than models can heaven. 
The teacher is expected to give Boch additional examples lor piactioe aa 
may bereqoiied. 
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20. George earned 47 cents one day^ and 33 cente the next. 
How many cents did he earn in both days P 

21. A man bought a sleigh for 45 dollars^ paid 22 dollars 
for repairing it^ and 7 doDars for painting it. What was the 
entire cost? ^ 

22. A tailor bought two pieces of cloth^ one containing 37 
yards, and the other 29 yards. How many yards in both 
4)iece8? 

23. There are 66 boys and 45 girls in a schooL How many 
pupils in all ? 

24. What is the cost of a pound of tea at 53 cents^ and a 
pound of coffee at 27 cents? 

25. A lady paid 36 dollars for a shawl^ and 24 dollars for 
.dress goods. What did all cost ? 

31« The dollar sign is $. It is read, dollars. 

Tliu9, $45 is read, 45 dollars; $9 is read, 9 dollars, 

33. The character ^, or the letters ct or cts.y are used to 
denote cents. 

Thus, Wt or 28 cts., is read, 28 cents, 

33. To distinguish dollars from cents, when written as one 
number^ a point ( • ) is placed between the dollars apd cents. 

Thus, |6.25 is read, 6 dollars 25 cents, 

34. Since 100 cents make one dollar, cents always occupy 
two places at the right of the point. 

Thus, 42 cents may be written, $.42 ; 18 cents, $.18. 

35. If the number of cents is less than 10, a cipher must 
occupy the first place at the right of the point. 

Thus, 8 cenU is written, $.08 ; 4 dollars 6 cents, $4.06. 

36to The sign $ and the point (.) should ueyejr be omitted* 
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37. Copy and read the following numbers : 



1. $466. 

2. $1250. 
8. $25600. 
4. $30250. 



5. $.42. 

6. $.08. 

7. $.02. 

8. $.10. 



9. $75.84. 

10. $125.07. 

11. $200.40. 

12. $401.02. 



13. $.05. 

14. $.03. 

15. $.62. 

16. $.70. 



Express the following by proper figures and signs : 



17. Eight dollars fifty cents. 

18. TweWe dollars twenty cents. 

19. Forty-one dollars ten cents. 

20. Ninety-seyen cents. 

21. Six dollars eighteen cents. 

22. Fifty-fiye dollars five cents. 

23. Eighty-one dollars ten cents. 

24. Two hundred fifty cents. 

25. Three hundred eight cents. 



26. 63 

27. 105 

28. 100 

29. 216 

30. 20 

31. 10 

32. 310 

33. 76 

34. 70 



dollars 
dollars 
dollars 
dollars 
dollars 
dollars 
dollars 
dollars 
dollars 



80 cents. 

9 cents. 
10 cents. 

5 cents. 

3 cents. 

9 cent& 
41 cents. 
84 cents. 

7 cents. 



WRITTEN EXERCISES. 

38. To find the sum of two or more numbers. 



465 
762 
238 

1465 Soitt. 



1. Find the sum of 465, 762, and 238. 

Explanation. — Arrange the numbers bo that nnits 
of the same order stand in the same column. 

When the sum of any column is 10, or more than 
10, it contains one or more units of a higher order, 
which must be added to the next column. 

Begin with the lowest order of units, and add each 
column separately, pronouncing successive results only ; thus, 8, 10, 15, 
the sum of the wnUiy equal to 1 ten 6 units. Write the 5 units in the 
units' place, and add the 1 ten to the tens' column ; thus, 1, 4, 10, 16, the 
sum of the t&M^ equal to 1 hundred 6 tens. Write the 6 tens in the tens' 
place, and add the 1 hundred to the hundreds' column ; thus, 1, 8, 10, 14, 
the sum of the hun^edBy equal to 1 thousand 4 hundreds, which write 
in the hundreds' and thousands' places. Hence, the mm is 1465. 
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In like manner^ copy and add the 


following: 




(2.) 


(3.) 


(4) 


(5.) 


876 feet. 


407 pounds. 


715 men. 


$2342 


325 '' 


390 " 


306 " 


760 


422 '' 


678 '' 


478 '' 


1479 


276 « 


636 '' 


956 '' 


687 
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In arranging for addition, dollars should be written undei 
dollars, and cents under cents, in such order that the points 
stand in a vertical line. 

Copy and add the following: 



(6.) 


(7.) 


(8.) 


(9.) 


$4.07 


$200.35 


$20.30 


$145.24 


2.80 


57.84 


7.56 


36.60 


12.39 


125.06 


13.08 


105.08 


10. 


.65 


25. 


.75 



10. Find the sum of $370.21, $2.49, $3.07, and $.94. 

11. If 4 loads of coal weigh respectively 1922, 1609, 2100, 
and 1873 pounds, what is the entire weight ? 

12. Gave $325 for a horse, $275.50 for a carriage, $75. 75 
for a harness, and $20.62 for a robe. What was the cost of 
the whole ? 

Rule. — 1. Write the numbers, so that figures of the same 
order stand in the same column. 

2. Beginning at the right, add each column separately, and 
write the sum, if expressed iy one figure, under the column 
added. 

3. If the sum of any column consists of more than one figure, 
write the unit figure under that column, and add the remainr^ 
ing figure or figures to the next column. 

To test the result, perform the addition in the reverse direction, and« 
if the results agree, the work is probably correct. 
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The following is also a good exercise for the slate or 

board: 

342 
Explanation.— Write two namben, as 843 and 634; 

add them, and nee their sum, 876, as a tMrd number ; then 

add the three numbers and use their sum, 1752, for 2i fourth ^ ' ^ 

number, and so on, as far as desired. 1752 

Add the following, extending each to the sixth number: 



(13.) 


(14.) 


(15.) 


(16.) 


(17.) 


(18.) 


247 


481 


506 


1407 


3028 


5630 


325 


149 


97 


2086 


672 


2074 



19. 123+456 + 785 + 12+345 + 901 + 567+48 = ? 

20. 12345 + 67890+8763 + 347 + 1037 + 198760 = ? 

21. 172+4005+3761 + 20472 + 367012 + 19762 = ? 

22. $246. 26 + *85. 50 +$100. 09 + 117.75 + $.96 = ? 

23. $84.90 +$760 + $1235.18 + $56. 73 + $1000 = ? 

24. $4500 + $63. 19 + $508. 07 + $24. 30 + $300.05 = ? 

25. A merchant bought at public sale 852 yards of broad- 
cloth, 750 yards of muslin, 2140 yards of flannel, and 350 yards 
of silk. How many yards in all ? 

26. Bought a pair of boots for $8.50, an umbrella for $3.62, 
a pair of gloves for $1.25, some collars for $.75, and a hat for 
$4. What was the whole cost ? 

27. A lady gave $48.50 for silk for a dress, $16.75 for the 
trimmings, and $15.62 for making. What was the cost of the 
dress ? 

28. Find the sum of 5736 dollars 45 cents, 1200 dollars 80 
cents, 405 dollars 15 cents, 50 dollars 9 cents, and 84 cents. 

29. A lady paid 12 dollars for a scarf, 3 dollars and 25 cents 
for a fian, two dollars for a pair of gloves, and 42 cents for a 
collar. How much did she pay for all ? 

30. A has $2248, B has $3677, and has 800 more than A 
and B together. How many dollars have all ? 
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31. Paid $3456 for a house, $426.75 for painting it, $2809.48 
for furniture. What was the cost of the whole ? 

32. Prom Chicago to Detroit is 284 miles ; Detroit to Sus- 
pension Bridge, 230 miles ; Suspension Bridge to Albany, 304 
miles ;" Albany to New York, 143 miles. What is the diatance 
from Chicago to New York ? 



(33.) 


(34.) 


(35.) 


(36.) 


^(37.) 


(38.) 


$99.84 


96256 


$117.76 


98304 


1728 


$675.84 


24,96 


6016 


29.44 


6144 


864 


168.86 


6.24 


376 


7.36 


384 


108 


10.66 


1.56 


141 


1.84 


24576 


81 


1.32 


12.48 


188 


3.68 


3072 


5296 


.96 


.98 


1504 


58.88 


145 


3456 


2.64 


3.12 


752 


1.38 


49152 


432 


84.48 



39. Pour loads of coal weigh respectiyely 2148, 1976, 2209, 
and 1894 pounds. What is the weight of all ? 

40. A gentleman gave to each of his five sons $3840.50. 
What sum did he give to all ? 

41. A speculator bought, at different times, wheat as fol- 
lows : 300 bushels, for $480.75; 616 bushels, for $1391.70; 
2000 bushels, for $4240; and 1210 bushels, for $2620.80. 
How much wheat did he purchase, and what did it cost him ? 

For examples 42 to 48 inclusive, use the numbers in a linA 
across the page ; for 49 to 52, in columns as arranged. 





(49.) 


(50.) 


(51.) 


(52.) 


42. 


$150.38 


♦475.00 


$8120.60 


$30402.55 


43. 


7406 


600.18 


475.17 


286.09 


44. 


349.71 


34.60 


46.82 


5304,62 


45. 


8.94 


109.09 


120.08 


20463.20 


46. 


67.08 


66.87 


2461.50 


607.05 


47. 


503.70 


10.07 


500.07 


6315.46 


4S. 


42.51 


246.23 


1208.92 


73.90 
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39. 



DRILL TABLE Na 2. 





A 


B 


c 


D 


£ 


p 


o 


1. 


3 


5 


6 


2 


90 


500 


6000 


3L 


5 


11 


3 


7 


120 


400 


4000 


3. 


2 


n 


5 


3 


20 


700 


5000 


4. 


6 


2 


7 


9 


80 


800 


7000 


5. 


12 


6 


6 


4 


80 


200 


3000 


6. 


8 


4 


4 


6 


10 


600 


1000 


7. 


T 


8 


11 


5 


70 


900 


2000 


8. 


4 


3 


7 


10 


40 


100 


6000 


9. 


9 


9 


12 


3 


30 


500 


4000 


lO. 


5 


10 


9 


7 


60 


600 


8000 


11. 


10 


7 


8 


12 


50 


300 


11000 


13. 


6 


6 


6 


8 


110 


200 


12000 



Spedfie directions for using the above table for additirai may be found 
under Table No. 1, page 16. Tables Nos. 1 and 2 will afford yery profit- 
able drill exerdses in all the fundamental roles of Arithmettc. 

The teacher will observe that besides the drills in Addition, 8ubtrae» 
Hon, MuUipUcfUion, and DvoigUm, this and Table No. 1 also afford abun- 
dant exercise in Numeraition. The exercises of adding, etc., at tight, 
also involve numerating at tight. Farther exercise may be had, by 
rapidly reading the oolnmns and lines. Also, by mentally prefixing one 
or more figures to each number, and then reading rapidly by column and 
by line. 
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INDUCTIVE EXERCISES. 

40. 1. Howmany are 10 cents less Scents? 10 cents leiv 
4 cents? 10 cents less 5 cents? 

2. Five taken from 10 leave how many ? 7 from 10, how 
many ? 8 from 10 ? 3 from 10 ? 

3. How many tens are 7 tens less 3 tens f 9 tens less 5 tens ? 

4. How many hundreds are 7 hundreds less 4 hundreds? 
9 hundreds less 6 hundreds ? 800 less 500 ? 

5. Ho^ many thousands are 8 thousands less 3 thousands? 
9 thousands less 5 thousands? 7000 less 4000 ? 

6. What is the unit of 6 miles ? Of 12 acres ? 

7- Can 6 miles be taken from 12 acres? Why not? 

8. Can 5 hundreds be taken from 8 thousands? 4 tens 
from 7 tens ? Why ? 

9. Only what kind of a number can be taken from another? 

Pelntciple. — Any numbery or any order of units, caii be 
subtracted only from a like number, or a like order of units. 

41. Subtraction is the process of finding the difference 
between two like numbers. 

1. The minuend is the namber from which the other is taken. 

2. The subtrahend is the number to be taken from the minuend. 
8. The difference or remainder is the number found bj sub- 
traction. 

42. The sign of subtraction is — . It is read minus^ 
and signifies less. 

Thus, 9—6 = 3 is read, 9 minus 6 eqtuds 3, or 9 less 6 equals 3. 
2 



26 SUB TRA CTION. 

DRILL EXERCISES. 

43. Write upon the slate or board a line of figures, thus: 

3, 4, 2, 5, 7, 3, 8, 6, 9, 5. 

\. At siglit, promptly give the difference between each two 
consecutive numbers ; thus, 1, 2, 3, 2, 4, 5, 2, etc. 

2. Next, give the difference between the sum of each two 
consecutive numbers, and the number next on the right; 
thus, 3 and 4 less 2 is 5, 4 and 2 less 5 is 1, etc. Then re- 
peat, simply naming the results, 6, 1, 0, 9, 2, 5, etc. 

3. Then subtract each number in succession from 10 ; thus, 
7, 6, 8, 5, 3, 7, 2, 4, 1, 5. 

4. In the same manner^ subtract each number from 11^ 12, 
13, 14, 15, etc., to 20. 

A large number of similar exercises may be obtained by the use of 
Drill Tables Nos. 1 and 2. 

Each line and column of the table should be used for drills like the 
nbove. 

Next, give the difference between the »um of two consecutive numbers 
find the number next below in each column ; then, between the Bum of 
two consecutive numbers and the number next on the right, in each Uim. 

5. Take 2 from 23 till the remainder is 1. 

Written, 23—2—2—2—2—2—2—2—2—2-2 = 1. 
Read, 23, 21, 19, 17, 15, 13, 11, 9, 7, 5, 3, L 

6. Take 3 from 26, till the remainder is 2. 

7. Take 4 from 28, till the remainder is 0. 

8. Take 4 from 39, till the remainder is 3. 

9. Take 5 from 52, till the remainder is 2. 

10. Begin with 2, and count 29 by adding 3 successively j 
then reverse and subtract 3, till the remainder is 2. 

11. Begin with 3, and count by 4's to 31 ; then reverse, and 
subtract 5, till the remainder is 2. 

12. In like manner, beginning with different numbers, add 
forward and subtract back by 4's, 5% 6's, 7's, 8^s, and 9's. 
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Eqnatiolis to be treated in the same manner as those in 
Art. 29: 

6 + 4-3= 7 + 5-6= 6 + 9-7 = 

9 + 5—6= 8 + 7—4= 10 + 6—8 = 

7_54.6= 10—4 + 8= 11—4+9 = 

For rapid exercise : 

Written, 9 + 8—6+3 + 7—2 + 6—8+4+6—9, etc. 
Read, 9, 17, 12, 15, 22, 20, 26, 18, 22, 27, 18. 



8. 7 + 6 + 4—8 + 10—5 = ? 

9. 12 + 5 + 7-3 + 8-6+4=? 



10. 10 + 10—8 + 5—7+9 = ? 

11. 4+12+8—5—6 + 7 = ? 



Similar dictation exercises may be given by the teacher, or pat upon 
the slate or blackboard by the pupiL 

ORAL EXERCISES. 

44. 1. How many units are 9 units less 4 units ? 9—4? 

2. How many tens are 9 tens less 4 tens ? 90—40 ? 

3. How many hundreds are 9 hundreds less 4 hundredB? 
900-400 ? 

4. How many thousands are 9 thousands less 4 thousands ? 
9000—4000? 

It will be observed that the difference between 9 and 4 abstractly is 
the same, whether it i^resents units, tens, hundreds, or thousands. 

6. Give the difference of each of the following at sight: 

60 and 20. 650 and 400. 3000 and 1000. 

70 and 30. 500 and 200. 8000 and 3000. 

60 and 10. 900 and 300. 6000 and 2000. 

6. Also, when arranged in columns: 

760 900 1200 5500 1600 2500 

600 200 800 3000 500 1200 

For further exercises of this kind, use Drill Table No. 2. 
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7. A grocer haying 20 boxes of lemons, sold 12 boxes. Hotv 
many boxes had he left ? 

Analysis. — He had left the difference between 20 boxes and 12 boxes, 
which is 8 boxes. 

8. If a man earns $12 a week and spends 17 for proyi£ion& 
how many dollars has he left ? 

9. From a piece of cloth containing 17 yards, 8 yards wers 
cut. How many yards remained ? 

10. A jeweler bought a watch for $11, and sold it for $18. 
What was his gain ? 

11. Clarence had ten cents, and Eloine gave him six more ; 
he then gave 7 cents for a book. How many cents had he left? 

Analysis. — ^He had left the difference between 7 cents and the eum of 
10 cents and 6 cents, which is 9 cents. 

12. Lillian bought a shawl for $16, and a pair of gloves for 
12, and gave in payment two $10 bills. How much change 
should she receive ? 

13. A man having $20, paid $7 for a hat, and $8 for a vest 
How many dollars had he left ? 

14. A boy had 9 cents, he earned 12 cents more, then gave 
7 cents to his sister. How many cents had he left? 

15. What is the difference between 76 and 39 ? 

Separatuig the larger number, 76, into 60 +16, 76 = 60 + 16 

and the smaller, 39, into 30+9, the difference 39 = 30 -j- 9 

between 76 and 39 is 37. 37 = 30 + 7 

16. From a piece of cloth containing 66 yards, 18 yards 
were cut. How many yards remained ? 

17. James having 75 cents, gave 12 cents for a book and 15 
cents for a slate. How many cents had he left ? 

18. A man having received $45 for labor, paid $15 for a 
coat, $7 for a barrel of flour, and $6 for a ton of coal. How 
much had he lef t ? 
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19. In a garden are 57 fruit trees; 15 of them are peach 
trees, 12 plum trees, and the remainder pear trees. How 
many pear trees are there ? 



What is the difference between 



20. 17 and 4+6? 
81. 24 and 9+5? 
22. 18 and 7 + 7? 



23. 20 and 6 + 6? 

24. 35 and 9 + 20? 

25. 28 ana 9 + 9? 



26. 12 + 5 and 25+3? 

27. 27-8 and 14 + 8? 

28. 30— 10 and 9 + 8? 



Find the omitted terms in the following equations : 



29. 


18^ 6 = ? +6. 


30. 


14+ 7 = 18+? 


31. 


8+ 7 = 17—? 


32. 


13+ 7 - ? 4. 


33. 


22—10= 8+? 


34. 


24— 8 - 6 + ? 



35. 28+6 

36. 42—12 

37. 30 + 25 

38. 27—11 

39. 36 + 16 

40. 54—12 



40—? 
18+? 

?+40. 
19-? 
60—? 

?+12. 



WRITTEN EXERCISES. 

45; To find the difference between two like numbers. 



1. Find the difference between 653 and 476.' 



Minnend, 6 
Subtrahend, 4 



14 

5 

7 



18 

3 
6 



Difference, 1 



Explanation. — Write the less nam- 
ber under the ^eater, so that units of the 
same order stand in the same column. 

Befjrin at the right hand and subtract 
each order of units separately. 

Since 6 units cannot be taken from 3 units, increase the 3 units by 10 
units (1 terC) taken from the next higher order, making 13 units ; 6 units 
from 13 units leave 7 units, which write in the units' place. 

Since 1 of the tens was united with the units, there are 4 tens left. 
As 7 tens cannot be subtracted from 4 tens, increase the 4 tens by 10 tens 
(1 huivS/red) taken iiom the next higher order, making 14 tens ; 7 tens 
from 14 tens leave 7 tens, which write in tens' place. 

Since 1 of the hundreds was united with the tens, there are 5 hundreds 
left ; and 4 hundreds from 5 hundreds leave 1 hundred, which write in 
hundreds' place. Hence, the difference between 658 and 476 is 177. 
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Rule. — 1. Write the subtrahend under the minuend, placing 
units of the same order in the same column. 

2. Begin at the right h^ndy and take each figure of the 
subtrahend from the figure above it, and write the result un- 
derneath, 

3. If any order of the subtrahend is greater than the same 
order of the minuetidj add 10 to the latter, and subtract. 

4. TJien dimintsh by 1 the next higher order of the minuend, 

and proceed as before. 

* 

Proof. — Add the remainder to the subtrahend; %f ffte sum 
is equal to the minuend, the work is correct 

Instead of dminiMng by 1 the next Inghet order o( ihe minuend, 
practically we add 1 to the next higher order of the tvbtrdhsnd. 

Copy, solre, and proye the following : 

(2.) (3.) (4.) (6.) (6.) 

Min. 439 674 623 834 423 

Sub. J72 327 J47 J63 J76 

Rem. 267 

How many years from the date of each of the following 
events to the year 1887? 

7. Printing was invented in 1441, 

8 The telescope was invented by Galileo in 1610. 

9. First use of a locomotive in this country in 1820. 

10. First railway in the United States built in 1827. 

11. The first iron steamship was built in 1830. 

12. The first steamboat plied the Hudson in 1807. 

13. The first passage of the Atlantic by steam in 1839. 

14. The first lucifer match was made in 1829. 

15. The first steel pen was made in 1830. 

16. The first newspaper published in America in 1704. 

17. The electric telegraph first used in the U. S. in 1844. 
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Numbers composed of dollars and oenlis must be written as 
in addition. 

When one of the given numbers containd cenUy and the 
other does not^ fill the vacant places with two ciphers. 



(18.) 
From $325.17 
Take 84.36 



(19.) 
•279.00 
183.42 



(20.) 
$105.08 
67.00 



(21.) 

$7.00 

.84 



Subtract 

22. 20762 from 53120. 

23. $73.16 from $138. 

24. $247 from $382.28. 

25. $54.26 from $68.37. 

26. 2714 from 5945. 

27. $30.52 from $81.76. 



Prom 

28. $430.09 take $272.46. 

29. 15200 rods take 6472 rods. 

30. 120764 tons take 75028 tons. 

31. 3886 tons take 1763 tons. 

32. 8569 feet take 6245 feet. 

33. 9625 days take 7301 days. 



Find the difference between 



34. 1204 and 5379. 

35. 1370 and 1421. 

36. 8673 and 3560. 



37. $57.46 and $18. 00 +$24.25. 

38. $50.20 + $4.01 and $76.31. 

39. $98.76 and $30.46 + $43.04. 



40. 2762 + 10341 and 44701 + 1200 = ? 

41. 3000+42801 and 720 + 1684+7342 = P 

42. What is the sum of 4062 and 12356, increased by the 
difference between 15000 and 975 ? 

43. From the sum of 23462 and 9030, subtract the differ- 
ence between 34000 and 7640. 

44. From the difference between 19876 and 6032, subtract 
the difference between 12000 and 673, 

45. A man has $10000. How much must he add to this, 
to be able to pay for a farm worth $13640 ? 

46. California contains 158933 square miles, and Texas 
237321 square miles. How much larger is Texas than Cali- 
fornia ? 
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47. A man having $15740.80, gave $5085 for a store, and 
$7640.75 for goods. How much money had he left ? 

48. A merchant bought a quantity of goods for $1248.65, 
and sold them for $1540. What did he gain ? 

49. A man bought a western form for $22700 ; he expended 
$4375 for improvements, and $2862 for stock: he sold the 
whole for $32000. Did he gain or lose, and how much ? 

50. A man willed $125000 to his wife and two children* 
To his son he gave $44675, to his daughter $26380, and the 
remainder to his wife. What was his wife's share ? 

A convenient method of subtracting the sum of two or more 
numbers from another: 

51. Prom 948 subtract (325+106 + 82). 

ExFLANATiOK. — Write the numbers as in addition, 
placing the minuend at the top. 

Then add and subtract, thus : 2, 8, 13, and 5 more make 
18 ; write 5 in the remainder, and cany 1 to the next col- 
umn. 1, 9» 11, and 3 more make 14 ; write 3 in the remain- 435 
der, and carry 1 to the next column. 1, 2, 5, and 4 more make ; write 
4 in the remainder. 

If the work is correct, the sum of the remainder and the parU of the 
subtrahend will equal the minuend. 

In like manner, solve and prove the following: 



Min. 
Sub. 




(52.) 


(53.) 


(54) 


(55.) 


7362 


• 6704 


3400 


$350.00 


2043 


i2362 


( 841 


( 145.73 


1525 


•j 601 


\ 365 


•< 80.50 


367 


( 96 


( 42 


( 10.26 



56. Mr. Jones having •124?0, paid $4070 for a house, $927 
for furniture, and $1000 for improvements. How much 
money had he left ? 
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57. If a man's income is $10000 a year, and he pays 11500 
for rent, $1250 for provisions, $375 for taxes, and $1463 for 
other expenses, how much has he left P 

58. A merchant of Nashville goes to New Orleans with 
$21600. He invests $7638.50 in groceries, $3210.65 in crock- 
ery, $1245.18 in woodenware, and the remainder in hardware 
How much does he invest in hardware? 

69. A man owns property valued at $75860, of which $45640 
is invested in real estate, $25175,75 in pei^onal property, and 
the remainder he has in bank. How much has he in bank? 

60. A man deposited in bank $8752 ; he drew out at one 
time $4234, at another $1700, at another $962, and at another 
$49. How much had he remaining in bank ? 

61. A man buys goods as follows : groceries for $9.68 ; dry 
goods for $7.49 ; clothing, $19.95 ; nails for $2.58 ; and a plow 
for $9.75, and pays for them with a 50-dollar bill. How much 
change does he receive ? 

62. A gentleman possessing $47840, at his death gave to 
each of his two sons $18765, and the remainder to his daugh- 
ter. How much did the daughter receive ? 

63. Three persons bought a hotel valued at $42075. The 
first agreed to pay $8375.50, the second agreed to pay twice as 
much, and the third the remainder. HoW much was the 
third to pay ? 

64. A man invests in trade at one time $680 ; at another 
time $820 ; at a third time $1580 ; and on a fourth occasion 
$420. How much must he add to the sum of these that the 
amount may be $5000 ? 

65. A man bought a western farm for $22700 ; he expended 
$4375 for improvements, and $2862 for stock : he sold the 
whole for $32000. Did he gain or lose, and how much ? 
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INDUCTIVE EXERCISES. 

46. 1. At 6 cents each, what is the cost of 4 oranges ? 

2. How many cents are 6 cents + 6 cents + 6 cents + 6 cents ! 

3. What is the sum of 6 cents taken four times? 

4. Add by 6's to 24; by 4's to 24 ; by 3's to 24; 8's to 24. 

5. How many are four 6'S; or 4 times 6 ? Six 4's, or 6 
times 4 ? 

6. Do the results differ? Why not? 

7. James bought 5 pencils^ at 7 cents each; how many 
times 7 cents did he pay ? What is the sum of 7 cents re- 
peated 5 times ? 6 times 7 = ? 

8. Add by 7's to 35 ; by 6's to 35. 

9. What is the difference between five 7's and seyen 5's ? 

10. What is the sum of 8 repeated 3 times ? Of 3 repeated 
8 times ? How many are 8 + 8 + 8 ? 3 times 8 = ? 

11. What sum is produced by taking $8 five times ? 

12. What is produced by taking 9 as many times as there 
are units in 3 ? In 4 ? In 5 ? 

13. At $6 a ton, what is the cost of 5 tons of coal ? 

Ai7ALTSis. — Since 1 ton of coal costs $6, 5 tons cost 6 times $6, or $80 
Hence, 5 tons of coal cost $30. 

14. What is the unit of $6 ? Of 5 ? Of the number pro- 
duced by taking $6 five times ? 

15. Should we repeat $6 five times, or 5 six times? Why ? 

16. What will the unit of the number produced always be 
like? Ans. like the unit of the number repeated. 
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DEFINITIONS. 

47. Multiplication is the process of taking one of two 
numbers as many times as there are units in the other. Or, 

It is a short method of adding equal numbers. 

1. The mxQtiplicand is the ntunber taken or maltiplied. 

3. The multiplier is the number by which to multiply. 
It shows Jiow many times the multiplicand is taken. 

8. The product is the result found by multiplication. 

4. The multiplicand and multiplier are called factors, because they 
produce the product. 

48. The Sign of multiplication is x . It is read 
HmeSy or multiplied by. 

When placed between two numbers, it shows that they are to be mul- 
tiplied together. Thus, 9x7i8iead,9m2idi^)2M&^7, or7<tmM9. 
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49. Brief and rapid prul exercises should frequently be 
given the pnpil upon the tables, and in the fundiimeutal 
operatioas of nambers. 

Pupils may be exercised in mnlfiplicfltioa npon Tables 1 
and %, 08 follows : 

1 First, hy columne, atiigfit, glTotha product of wch DUVberand the 
tme bolowU. Tbea taking two colamne, give the product of e«cb pur of 
Bnmbera. 

2. Then pnetice on each lino fram left to right, and from right to left. 
Then, takiog two lines, give the Bocceeaive products at sight 

8. Neit, mnltiplr the nnmbtnv in each line and column by 3, 3, 4, S, 
etc., to 13, In ever/ case naming only reeiUte. 

The following device, or the Arithmetical Chart, which is 
constructed on the same plan, ia peculiarly adapted to fkoill- 
tate the memorizing of the tables. 

EsfLARATiON. — I. Draw on the a1at« or 
board a small sgoare, and aioocd thu iritide 
write the numbers fiom 1 to 12 iucluelre, in 
regular order, as ebowu in the diagram. 

2. In the centre write one of the Domben, 
an 3, for a multiplier. Commencing with I, 
lead rapidly tiMpreduet of the central figun 
and each figure in the margin, first, to the 
right, then to the Irfl, naming only resulta ; 
thus, 2, 4, 6, etc. Or r«ad from the spm Im/i. 

9. Next practice. In the ume manner, with the munlNn In the top 
and the bottom lines, and in the right>hand and left-hand colnmns. 

4. Then use auccesaively the figures in the margin as multipliers, and 
the central figure as the nmltJplicand. 

5. NofT, to vary the exercise and test the pupil, the t««cher may point' 
In ntpid HQccesaion to tlie nambers in the margin, withont regard to the 
order of arrangement, and the pupil, as promptly, give the produtt. 

6. By eradng the central number, and inserting another, a new table 
and set of products are provTded, 

7. In like manner, continne this exerdse nntil all the nomliers In the 
margin have been used as central nnmbers. 

& A few minntaa, at eadi redlation, devoted to this drill ezerciBe, on 
the board, or chart, wiU soon make Uie pupils familiar with the tabdM. 
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50« An (xbstract nuniber is a namber in which the 
kind of unit is not named. 

Thus, 4, 7, 9, 15, 40, are abstract numbers. 

51. A concrete number is a number in which the 
kind of unit is named. 

Thus, 8 men, 7 hours, 9 tons are concrete numbers. 

63. The parenthesis, ( ), and vinculum, , con- 
nect terms, and show that the numbers included by them are to 
be treated as one number. The signs + and — 8eparatei&tm&. 

Thus, 24 X (12—7) signifies that 24 is to be multiplied hj the difierence 
between 12 and 7. 

INDUCTIVE EXERCISES. 

63. 1. What is the product of 8 cents multiplied by 5 ? 

2. What kind of number is the multiplicand f 

3. What kind of number is the multiplier f 

4. What kind of number is the j^rorfwc^f 

5. Name two numbers that are like and abstract. 

6. Name two numbers that are like and concrete. 

7. What is the product of 12 feet multiplied by 7 ? 

8. What is the product of 9 multiplied by 6 ? 

9. What kind of numbers are the factors f The product^ 

10, What two parts in multiplication are always Ukt 
numbers ? 

11. Can you multiply 8 miles by 7 days? Why not? 

Principles. — L The multiplier is always regarded as an 
abstract number. 

IL The multiplicand and product are like numbers, ana 
may be either concrete or abstract. 

In examples containing concrete numbers, the concrete number is the 
true mvUiplikand, but when it is the smaller, it is often, for convenience^ 
used abstractly as the multiplier. 
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64. The pupil may read the following rapidly, from the 
open book, thus: 64, 74 ; 36, 26; 15, etc* 



8x 8+10 = 

9 X 4-10 = 

12 X + 15 = 

10x12-25 = 

\ 0x11 + 12 = 

8x4 = 
3x9 = 



10x10—14 = 
7x12 + 16 = 
8x 5- 7 = 
X 12 X 8 = 
1x12+ 8 = 

9x 6 = 9x12 = 

7x11= 11x10 = 



0x5 = 



12x 6 = 



10 X 12 = 



15 X 2 + 15 = 
11x11— 9 = 
12 X + 25 = 
10x12—16 = 
12x11—12 = 

lOx 8 = 
9x 7 = 
9x11 = 



The pupil may make applied examples for the above. Thus, for 8 x 4 : 
^ What will 4 pounds of sugar cost, at 8 cents a pound ? " Another pupil 
may solve it thus : " 4 pounds of sugar will cost 4 times 8 cents, or 32 
cents." For 3x9: " If a bag holds 8 bushels of wheat, how many busheis 
will 9 such bags holdr' etc. 

ORAL EXERCISES. 

Find the resnlt: 

1. Of 5 times 6 tm»Vs f Of 6x5? Of 8x6? 

2. Of 5time8 6^(5n«f Of60x5? Of80x6? 

3. Of 5 times 6 At^ndreefe? Of 600x5? Of 800x6? 

4. Of 5 times 6 thousands ? Of 6000x5? Of 8000x6? 
6. Of 7x5? 70x5? 700x5? 7000x5? 

It will be observed that the product of 6 by 5 is the same, whatever 
order of units 6 may represent. 



Find the product of 



6. 8 by 5. 

7. 9 by 6. 

8. 7 by 8. 

9. 12 by 4. 



10. 60 by 4. 

11. 80 by 6, 

12. 40 by 8. 

13. 50 by 9. 



14. 400 by 6. 

15. 300 by 9. 

16. 800 by 7. 

17. 900 by 8. 



18. 3000 by 7 

19. 5000 by 6. 

20. 2000 by 9. 

21. 7000 by 8. 



Table No. 3 will furnish additional exercises of this kind. 

»!■ ■ " - " ■■ .■■■■-■ - — — ■— — — ^ I M. ■ — ^— ^M^M^^^M^ 

* For suflTgeations on the rifl^ht use of signs, see notes on page 55. 
f Multiplying any number by produces ,* and multiplying by an; 
number produces 0. Thus, 9xO« or 0x9 = 0. 
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22. When we say, multiply 8 by 7, what do we mean? 

23. In the statement, 9 times $12 are $108, name the mul- 
tiplicand ; the multiplier; the product; the fs^tors; the 
abstract number; the concrete numbers ; the like numbers. 

24. Name the two factors of 25 ; of 27 ; of 35 ; of 63. 

25. How many are 2 times 5 times 8 cents ? Of what are 
9^ 5, and 8 factors ? 

26. Name three factors of 24 ; of 36 ; of 40. 

27. At 18 a ton, what is the cost of 4 tons of coal ? 

Am. $8+l8+$8 + |8, or 4 times $8 = $32. 

28. What is the cost of 6 hats, at $5 a piece ? At $7 ? 

29. At 9 cents each, what will 6 melons cost? 8 melons? 
30 How many are 7 times $5, minus $6 ? Plus $10 ? 

31. How many are 10 times 6 bushels, plus 12 bushels? 

32. How many are 6 times 12 miles, lesd 20 miles ? 

33. James gave 5 cents apiece for 6 oranges. How much 
change should he receive for 50 cents ? 

34. How much more than $35 will 5 barrels of flour cost, 
at $8 a barrel ? 

35. Oeorge had 10 cents, and James had 5 times as many. 
How many had both ? 

36. A man paid $4 a yard for 12 yards of cloth, and had 
$10 left? How much money had he at first ? 

37. What will be the cost of 6 cows at $26 each ? 

ANAiiYBXS.— Six COWS will oo6t 6 times $26. 6 times 6 units are 86 
anits, or 8 tens and 6 anits, and 6 times 2 tens are 12 tens, whichi plas 
8 tens and 6 units, are 15 tens and 6 onlts, or 156. Hence, 6 cows will 
cost $156. 

38. If the cars run 25 miles an hour, how far will they run 
in 7 hours ? lii 6 hours ? 

39. If a house rent for $21 a month, what is the rent for, ^ 
months ? 8 months ? 10 months ? 

40. When eggs are 18 cents a dozen, what is the cost o£ 
6 dozen ? Of 6 dozen ? Of 10 dozen ? 
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41, How much less than $64 will 5 hanels ef flour cost, at 
$9 a barrel ? How much more is 6 x 12+9 than 7 x 9—3 ? 

42. What is the difference in cost of 8 cords of wood, at 13 
a cordy and 6 tons of coal, at t5 a ton ? 

Find the required term in the following equations: 



43. 4x10—4x5 = ? 

44. 8x54-64-10 = ? 

45. 50—5x0+7 = ? 

46. 8x4—6x0 =? 

47. 4x10+3+? = 50. 



48. 0x7+8+? = 4a 

49. 12+4+8x? = 32. 

50. 9x8+10—? = 75. 

51. 28— 20+4x? = 56. 

52. 61 + 7— ?xlO = 48. 



WRITTEN EXERCISES. 



55* When tbe multiplier consists of one f^^ar^^ 



1. Multiply 374 by 4. 

Explanation. — By this metliod, tbe lesult 
is obtained by addUum, Since tbe units, tens, 
and bnndreds in 874 are eacb to be taken 
4 times, tbe result is obtained by writing 874 
/our times in a column, and finding tbe 9um, 



FiBST. 

374 
374 
374 
374 



Equal parts. 



1496 Sum. 



8flCX>Nl>. 
XiatipUcand, 374 
MoltipUer, 4 

Ftodact, 



1496 



Explanation. — Tbe preceding metbod is 
mucb sbortened by muUi^ication. Write tbe 
multiplicand 374 but once ; and since its parts, 
8 bundreds, 7 tens, 4 units are eacb to be taken 
4 times, write tbe multiplier 4 under tbe units, 
and multiply ; tbus, 4 times 4 units are 16 units, or 1 ten 6 units. Write 
tbe 6 units in units' place, and add tbe 1 ten to tbe product of tbe tens. 

Next, 4 times 7 tens are 2^ tens, and tbe 1 ten added make 29 tens, or 
2 bundreds 9 tens. Write tbe 9 tens in tens' place, and add tbe 3 bun- 
dreds to tbe product of tbe bundreds. 

Lastly, 4 times 3 bundreds are 12 bundreds, and tbe 2 bundreds added 
make 14 bundreds, or 1 tbousand 4 bundreds, wbicb write in tbe bun- 
dreds' and tbousands' places. 

Hence, tbe product 1496 is tbe same as tbe wm of its equal |>artB. 
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Solve by both metbodB, 



2. 3 times 84. 

3. 4 times 135. 



4. 5 times 234. 

5. 6 times 352. 



6. 4 times 1204. 

7. 5 times $425. 



8. Multiply 4621 by 4; by 5 ; by 6 ; by 7. 

9. Multiply 3062 by 6 ; by 7 ; by 8; by 9. 

10. Multiply 5604 by 3 ; by 6 ; by 8 ; by 5 ; by 7. 

11. Multiply 28314 by 4 ; by 6; by 8; by 9 ; by 5. 

12. What will be the cost of 231 tons of coal at 19 a ton ? 

Althongh $9 is the trM mtUHplieandf for oonyenienoe we may nse it 
as the multiplier, and 281 as the multiplicand ; but the prodttcf is doUars, 
because the true multiplicand is dollars. 

This is obylous, since 231 tons at |i a ton would cost $381, and at $9 
a ton, 9 times |231. 

13. What cost 2140 barrels of flour, at $8 a barrel ? 

14. What cost 1238 cords of wood, at 15 a cord ? 

15. What cost 752 pounds of nails, at 7 cents a pound? 
Solution. — ^7 cents x 752 = 6264 cents = $52.64. 

When either factor contains cents, the product is cents, and 
may be changed to dollars and cents by putting the point ( • ) 
two places from the rigJit, and prefixing the sign ($). 

(16.) (17.) (18.) (19.) 
Multiply $43.72 $136.04 87 cents. $2.06 
By 8 7 9 6 

Product, $349.76 $952.28 $7.83 $12.36 

20. At 6 cents a pound, what cost 675 pounds of rice ? 

21. At $437 a yard, what is the cost of 7 yards of cloth ? 

22. What cost 326 tons of coal, at $6 a ton ? 

23. What cost 379 pounds of nails, at 6 cents a pound ? 

24. At $6.75, what will 7 tons of coal cost ? 
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56* When the multiplier consists of two or more 
figures. 

1. Multiply 736 by 45. 

EzPLAjfATiON.— Write MnltipUamd. 736 

the multiplier under the Mnltiplier. 45 

multiplicand, like orders 

of units in the same col- la* partial prod. 3680 = 736x6 

amn. Sd partial prod. 2944 = 736 X 40 

Since the multiplier, 45. ^^ ^^ = 736 X 46 

consists of 5 units 4 tens, 

the multiplicand is to be taken 6 times plus 40 times, or 45 times. 
6 times 786 is 8680, the flrat partial product ; 4 tensor 40 times 786 is 

29440, the second partial product. 

The sum of the partial products is the entire product, 83120. 

lu like manner^ multiply 



2. 475 by 27 ; by 38. 

3. 678 by 36 ; by 47. 



4. 136.42 by 28 ; by 46. 

5. $70.45 by 65 ; by 82. 



Rule. — 1. Write the multiplier under the multiplicand^ 
placing units of the same order in the same column. 

2. Beginning at the right, multiply each order of the multi- 
plicand by each order of the multiplier, successively, and place 
the right-hand figure of each partial product under the order 
of the multiplier used. 

3. The sum of the partial products is the required product. 

When there are ciphers in the multiplier, multiply by the significant 
figures only, since the product of any number by is 0. 

6. Multiply 6432 by 75 ; by 67; by 136 ; $36.45 by 34 ; by 
37 ; by 126. . 

7. Multiply 23072 by 128 ; by 243 ; by 307 ; 1142.50 by 63; 
by 234 ; by 325. 

8. What will be the cost of building a line of telegraph 274 
miles long^ at 1967 a mile ? Of a brick wall 684 rods long, at 
1132 a rod ? 
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9. If 1049 pounds of seed cotton be raised from an acre of 
landy how many pounds will 386 acres produce ? 

10. If a cotton mill manufactures 628 yards of cloth in a 
day^ how many yards can it make in 297 days ? 



What is the product 

11. Of 2572 bushels by 94 ? 

12. Of $403.06 by 127 ? 

13. Of 86072 pounds by 208 ? 

14. Of 316 times $487.46 ? 

15. Of 507 times 30975 days ? 

16. Of325 times 6408 cents? 



17. Of 370607 by 4071 ? 

18. Of 600326 by 2645 ? 
10. Of 730096 by 5006 ? 

20. Of 2407068 by 3406 ? 

21. Of 408091 by 2407 ? 

22. Of 73069 by 46035 ? 



Find the cost 

23. Of 386 railway coaches, at $7034.75 each. 

24. Of 67 hogsheads of sugar, at $37.75 a hogshead? 

25. Of 2347 acres of land, at $136 an acre? 

67. The process of finding the product of several factors, 
by multiplying the first by the second, and the result by the 
third, and so on, is called Continued Multiplicatidn. 

Thus, 126x72 = 9072, or, 126x3x4x6 = 9072. 

Pbikciple.— I%e product of any number of factors in con^ 
iinued multiplication will be the same, in whatever order they 
are used. 

Multiply 

1. $73.04 by 48, or 8x6. 

2. 50076 by 72, or 6 x 4 x 3. 

3. 46502 by 84, or 7x4x3. 

4. $206. 14 by 96, or 4 x 4 x 6. 

9. 127x48x12 = ? 

10. 325 X 25 X 127 = ? 

11. 769x204x0 = ? 

12. 2070 X 68 X 102 = ? 



5. $780.91 by 108. 

6. 140086 by 120. 

7. 380509 by 144. 

8. $557.52 by 240. 

13. 376 X 206 X 244 = ? 

14. 932 X 95 X 462 = ? 

15. 2008 X X 187 = ? 

16. 7306 X 306 x 241 = ? 
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17. A merehant boaght 29 pieces of eloihy each piece con- 
taining 47 yards, at $8 a yard. What was the cost of the 
whole ? 

18. What will be the cost of 45 sets of CyclopsBdiag, each 
set containing 16 volumes^ at $7 a volame ? 

19. How many yards of sheeting in 57 bales^ each bale con« 
taining 26 pieces, and each piece 44 yards ? 

20. What is the cost of 128 barrels of beef^ each containing 
216 pounds, worth 13 cents a pound ? 

21. Three schooners ship 239 cords of wood each, and a 
fourth ships 248 cords. What is the value of the whole at 
$4.25 a cord? 

58* When there are ciphers at the right of one, or of 

both factors. 

236 

1. Multiply 236 by 100. ^qq 

ExFLANATTOK. — Since removing a fignre (yM plaee to 23600 

the left increases its representative value ten times 
(17-11), annexing a dphertoa nvLmber multiphes it by 10; annexiiig 
two ciphers multiplies it by 100, etc. 

840 

2. Multiply 840 by 300. 3qq 

ExPLAHTATiON.— 840 = 84 X 10, and 800 = 8 x 100. 252000 
First multiply together the two factors 84 and 3, and then 
multiply their product 252 by 10x100, or 1000, by annexing three 
ciphers, which gives 252000, the required product. 

BuLE. — To the product of the significant figures annex at 
mia?iy ciphers as there are on the right of both factors. 

1. For an occasional exercise, require the pupil to give at sight the prod* 
ucts of each number in columns of Drill Table No. 1 multiplied by 10, 
20, 80, to 90 ; then by 100, 200, 800, etc., and then by 1000, 2000, 8000, 
etc. See pages 16 and 24 

2. These combinations should be made from dictation as well as at 
sight. 
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What is the product 

3. Of 436 by 10? by 100 ? by 1000? by 10000? 

4. Of 2340 by 60 ? by 500 ? by 3200 ? by 26000 ? 

5. At $160 aa acre^ wbat.will 500 acres of land cost ? 

6. At 19 a barrel, what is the cost of 1200 barrels of flonr ? 

7. A merchant bought 240 barrels of flour for $1920, and 
told it at $10.50 a barrel. What did he gain P 

8. What is the diflTerence in the cost of 48 horses, at $184*50 
each, and 130 sheep at $4.80 a head ? 

9. If a man buys 40 acres of land at $35 an acre, and 56 
acres at $29 an acre, and sells the whole at $32 an acre, what 
does he gain or lose ? 

10. If my income is $3000 a year, and my expenses $40 a 
week, what do I save in a year ? 

11. Prom 207300 — 236 x 48 take 976 x 98 + 10050. 

12. Multiply 675 — (77 + 56) by 3 x 155 — (214 — 28). 

13. Bought 150 barrels of flour for $1050, and finding 25 
barrels worthless, sold the remainder at $8.50 a barrel. What 
was gained or lost? 

Find the amount of each of the following bills; 

14. M. H. Deceeb, 

Bought of Wh. C. Dbteb. 
136 bushels of oats, at $.37 a bushel. 
56 barrels of potatoes, at $2.50 a barrel. 
17 tons of hay, at $16.75 a ton. 
42 cords of wood, at $3,125 a cord. 

16. Geo. McDougal, 

Bought 0/ JoHK Glabk 4r Co. 
128 tons of coal, at $5.25 a ton. 
1600 pounds of bar lead, at 6^ a pound. 
750 pounds of priating paper, at 12^ a pouxid. 
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16. Thos. McMillan. 

Bought of Sahuel Sxoiffi & Ca 

25 barrels of mess pork^ at $16.25 a barrel. 

14 tubs of batter, of 64 pounds each, at 28^ a ponncL 

36 barrels of winter apples, at $4.18 a barrel. 

16 barrels of flour, at $7.84 a barrel. 

17. A flour merchant bought 1500 barrels of flour, at $7 a 
barrel ; he sold 800 barrels at $10 a barrel, and the remainder 
at $6 a barrel. What was his gain? 

18. A farmer exchanged 584 bushels of wheat at $2 a 
bushel, for 78 barrels of flour at $9 a barrel, and received the 
balance in money. How much money did he receive ? 

19. Two persons start from the same point and travel in 
opposite directions ; one travels at the rate of 32 miles a day, 
the other at the rate of 39 miles a day. How far apart will 
they be in 14 days P 

20. A planter sold 209 bales of cotton at $76 a bale, and 
from the proceeds he bought 107 aci*es of land, at $60 an 
acre, 18 mules at $75 each, and 4 pairs of horses at $218 a pair. 
How much money had he left? 

21. A man bought 45 acres of land at $38 an acre, and 
76 acres at $47 an acre, and sold the wh^le at $45 an acre. 
Did he gain or lose, and how much ? 

22. A man owing $15760, gave in payment 5 lots of land 
worth $730 each, 6 horses valued at $226.50 each, an interest 
he owned in a coal mine, worth $2000, and $1589.80 in monej 
How much did he still owe ? 

Complete the following equations : 

23. (142+405) X (10 00—850) - 5000 = ? 

24. 97 X 1000— (75 x 500—420) + 1500 = ? 

25. $73.46— ($.944-$3.02) + $47x 35 = ? 

26. $246.08 X 104 + ($2000— $240. 60) x 10 = f 
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INDUCTIVE EXERCISES. 

59. 1. How many 4'8 are 12 ? Are 16 ? Are 24? 

2. How many men are 12 men less 6 men, less 6 men ? 

3. How many feet are 16 feet — 4 feet — 4 feet — • 4 feet — . 
4 feet? 

4. How many times can 6 men be taken from 12 men ? 
4 feet from 16 feet? 

5. How many 6's in 12 ? 4'sinl6? 5'sin20? 

6. How many times can 6 yards of cloth be cat from a piece 
containing 24 yards ? 

7. How many 6's in 24? 4's? 8's? 2'8 ? 3's? 12'g? 

8. How many times can 5 gallons be taken from a cask 
containing 30 gallons ? How many 6*s in 30 ? 

9. Can we say 5 gallons are contained in 30 gallons 6 times? 
Why? 

10. Into how many equal parts are 30 gallons separated ? 

11. What is the size of each part ? How many 6's in 30 ? 

12. Distribute 20 cents equally among 4 boys ? How many 
cents will each receive? 

13. Can we say, 4 boys are contained in 20 cents 5 times ? 
Why not ? 

14. Can we subtract 4 boys from 20 cents, 5 times ? Why 
not? 

15. When we find how many times 6 cents is contained in 
60 cents, what kind of a number is the result ? 

16. When we find one of the 6 equal parts of 60 cents, what 
kind of a number is the result ? 
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DEFINITIONS. 

60. JDif^ion 18 the process of finding hm many times 
one number is contained in another of the same kind. Or^ it 
if finding one of the eqttal parts of a nnmber. 

1. The dividend is the nomber to be diyided. 

2. The divisor is the number by which to divide. 
8. The quotient is the result of the diyision. 

4. The remainder is the part of the dividend remaining when the 
division is not eosaei, and most always be lets than the divisor. 

61. The Sign of division is -h, or : . It is read 
divided by. 

Thus, 36+9, or 86 : 9, is read, 86 divided by 9. 

Division is also indicated by writing the dividend over the 
divisor, with a line between them ; or, by writing the divisor 
at the left of the dividend, with a carved line between them. 

Thus, V> or 6)2i is read, ^diioidedbjf^. 

Division may also be regarded as a short method of perform- 
ing several subtractions of a nnmber. 

Thus, 15— 5— 5--5 = 0. Since 5 can be taken from 15 three times, 
there are three 5's in 15, or 5 is contained in 15, 8 times. 

62. Since one nnmber is contained in another aM many 
times as it is a factor of the other, division may be regarded 
as the reverse of multiplication. 

In multiplication, both factors are given to find the product ; 
in division, one factor and the product (answering to the divi' 
dend) are given to find the other factor, which answers to the 
quotient. 

Thus, 6 X 4 = 24, the fiictor 6 beinji^ taken 4 times; hence, there aro 
four 6's in 24, or 6 is contained in 24, 4 times. 

The divisor and quotient are th^ factors of the dividend. 



DIVISION. 49 

63* The object of division is twofold: 

First To find how many times one number is contained in 
another of the sam^ kind. 

Second. To separate a given number into as many eq'ual 
parts as there are units in another. 

Thus, if 80 cents are divided equally among a number of boys, giving 
Mch boy 5 cents, bow many boys are there ? 

Here the whole number and <me of the equal parts are given, to find 
t\ie number of equal parts. 

Again, if 30 cents are divided equally among 6 boys, how many cents 
does each boy receive ? 

Here the whole number and the number of equal parts are given, to 
find the tke or wdue of <me of the equal parts. 

64. The equal parts of a number or thing are named 
according to their size or number. Thus, 

1. If a number or thing is separated into two equal parts, each 
part is called one half. Written, ^* 

One halfH) of 16 is 16-h2 = 8 ; ^ of 13 is 13-^-2 = 6. 

2. If a number is separated into three equal parts, each part 
is ca31ei one third. Written, ^• 

One third (i) of 21 is 21-5-3 = 7 ; i of 24 is 24-^-3 ~ 8. 

3. If a number is separated into four equal parts, each part 
is called tme fourth. Written^ ~- 

One fourth {{) of 28 is 28-=-4 ==: 7 ; i of 40 is 40-^4 = 10. 

4. In like manner, we obtain the parts named ^/^, sixths, 
sevenths, eighths, twentieths, etc. 

5. How is one of 2 equal parts, or one halfot a number found ? 
One of 3 equal parts, or one third f One of 8 equal parts, or 
one eighth f One of 12 equal parts, or one twelfth t 

6. The equal parts into which a number or thing is divided 
are caHeA fractional parts, or fractions. 
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Pbikciples. — To find Tww many times one number is con- 
tained in another: 

1. lUe divisor and dividend must be like numbers, and the 
quotient an distract number. 

To find one of the equal parts of a number : 

II. The dividend and quotient must be like numbers^ and 
tJie divisor an abstract number. 

III. Tlie dividend is the product of the divisor and the auth 
tienU 

DRILL EXERCISES.* 

65. 1. The product of two factors is 48 miles, and one 
of the factors is 8 miles; what is the other ? K one factor is 
6 miles, what is the other ? Why ? 

2. If the diyidend is 84 feet and the divisor 12 feet, what is 
the quotient ? If the diyisor is 7 ? 

3. How many 2's in 8 ? In 80 ? In 800 ? In 8000 ? 

4. How many 4's in 8 ? In 80? In 800 ? In 8000 ? 

5. How many 6's in 12 ? In 120 ? In 1200 ? In 12000 ? 

6. How many 8's in 16 ? In 160 ? In 1600? In 16000 ? 

7. How many times 6 feet are 10 feet ? 100 feet? 1000 ft? 

8. How many times $8 are $16 ? $160? $1600? 

9. How many times 10 men are 60 men ? 7 days are 42 
days? 8 miles are 64 miles ? 

10. If an acre of land is divided into 3 equal parts, what is 
each part called? If into 4equal parts? 6? 6? 7? 8? 9? 
10? 12? 15? 20? 

11. What is one third (\) of 24 cents? Of 36 men? 

12. What is one fourth (i) of 32 rods ? One sixth (^) of $60? 

13. What is one eighth of 72 miles ? One ninth of 54 acres ? 
One twelfth (^) of 84 bushel ? 

14. How do we obtain |, \, J, -J, etc., of any number ? 

* The foDowing dictation and oral exercises and examples are intended aimp\y at 
wMtit or fomu^ each to be largiely increased, at the option of the teacher. 



DIVISION. . 51 

15. If 36 marbles are equally divided among 4 boys, what 
part of 36 marbles does each boy receive ? If among 9 boys? 

16. If $40 are paid to 8 men in eqaal parts, what part of 
(40 is paid to each man ? If paid to 5 men ? 

17. What is \ of 42 gallons ? i of 64 feet ? ^^ of 56 rods ? 

18. What is ^ of 100 men ? \ of 108 acres? ^ of $120 ? 

19. How many is 7 times -^ of 20 ? 9 times \ of 36 bushels? 

20. How many is 8 times -^ of 60 days ? 10 times -jV of $72 ? 

21. What is i of 4 times 6? i of 6 times 8? ^ of 2 times 12? 

22. What is I of 9 times $4? | of 3 times 7 pints ? 

23. What is \ of 10 times 6 acres ? ^ of 8 times 9 pounds ? 

24. What part of 4 is 1? Is 2? Is 3? 
Analysis.— One is } of 4 ; 2 is 2 times i, or } of 4; 6 is } of 4 

25. How do we obtain one fourth of a number? Two 
fourths ? Three fourths ? Two thirds ? 

26. What part of $5 is $1 ? Is $2 ? Is $3? Is $4? Of 6 
pounds is 1 pound ? 2 pounds ? 3 pounds ? 5 pounds ? 

27. What part of 7 is 3 ? Of 8 is 5? Of9is2? 

28. Seven are how many times 3? 

Analysis.— Three is in 7, 2 times and 1 remainder, which is \ of 3. 
Hence, 7 is 2 times 8 and | of 8. 

29. 13 are how many times 4? Ans. 3 times 4 and i of 4. 

30. 35 are how many times 8 ? Ans. 4 times 8 and \ of 8. 

31. 42 are how many times 4? 5? 6? 7? 8? 9? 10? 

32. 63 are how many times 5 ? 6? 7? 8? 9? 10? 12? 

For additional exercises, use Drill Tables NTos. 1 and 2. 

For example, in Drill Table No. 1, divide 10 by each number in a col- 
umn, naming only the quotient and remainder. In the same waj, divide 
11, 12, etc., to 20. 

Taking two columns, divide the larger number bj the smaller, naming 
the quotient and remainder. Tailing three columns, divide the product 
of the first and second numbers by the third. 

Many similar exercises for drill and dictation may be arranged from 
these tables by the apt teacher. 
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66. The pupil should early learn by practice to diride any 
number not greater than 100 by any number not greater than 
12, and give the result ai sight. The following methods will 
afford a pleasant exercise, and help in so desirable an acquisi- 
tion for business purposes: 

1. First, to divide any number, as 85, hy the numbers less than 13. 

Write on the slate or board the fpllowinjj^ forms of expression : 

868586__86_35_85_35_36_ 
4" 6" 8" 5""l6~" 7" 11"" 9" 

. The answers should be given oraUy^ and not written; and the remain- 
ders may be read, either as so tuanj '* remainder/' or in fractional form ; 
thus, 85 is 8 times 4 and 8 remainder ; 5 times 6 and 5 remainder, etc. ; 
or thus, 35 is 8 times 4 and | of 4 ; 5 times 6 and f of 6, etc 

In like manner, practioe upon all dividends, fiom 12 to 100 inclusive. 

2, Another and better method, since there will be less 
writing, is to use the same device, or the Chart, used to mem-^ 
orize the Multiplication Table. 

1. Draw on the slate or board a small 
square, and around the inside write the num- 
bers from 1 to 12 inclusive, without regard to 
order. 

2. In the centre, write for a dividend any 
number greater than 13 and less than 100, as 
87. Commencing with anj number in the 
margin, as 2, use the consecutive numl)ers as 
divisors, rending to the right around the 
square ; thus, 2 in 27, 13 times and 1 remain- 
der , 4 in 27, 6 times and 3 remainder, etc. ; or thus, 27 is 13 times 2 and 
one half (}) of 2 ; 6 times 4 and three fourths (f ) of 4, etc. In the same 
manner, commence and read to the left, 

3. Then the teacher maj point in rapid succession to the different 
figures in the margin, and the pupil promptly give the result orquotient. 

4. Then erase the number in the center, and insert another for a new 
dividend, which will give a new set of quotients, and so on, until all th« 
number? from 13 to 100 have been used as dividends. 
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ORAL EXERCISES. 

67. 1. How many yards of clotii, at $4 a yard^ can be 
bought for $36 ? * 

Ahai«ysis. — Ab many jards as (4 are oontalned times In $86, which 
are times. Hence, 9 yarda can be bought for $36. 

2. At $6 a ton, how many tons of coal can be bought for 
•24? For $30? For $54? For $72? 

3. If 7 barrels of flour cost $63, what will 1 barrel cost ? 

Analysis.— ^nce 7 barrels cost $63, 1 barrel will cost 1 teventh of 
$63, or $9. 

4. If 6 barrels Of flour cost $72, what will 1 barrel cost? 

5. K a man travel 48 miles in 4 hours, how far does he 
travel in 1 hour? 

6. What will be the cost of 1 ton of coal, if 8 tons cost $64 ? 

7. If' a farm of 120 acres is divided into 12 equal lots, how 
many acres does each lot contain ? 

8. At $9 a week, in what time will a man earn $36? $54? 
$72? $81? $108? 

9. If 4 barrels of flour cost $36, what will 7 barrels cost ? 

Analysis.— One barrel will cost 1 foarth of $36, or $9 . and 7 barrels 
will cost 7 times $9. or $63. 

10. What cost 12 yards of cloth, if 6 yards cost $24? 

11. If 8 yards of silk cost $32, what will 12 yards cost? 

12. What will 15 sheep cost, if 5 sheep cost $35 ? 

13. How many cords of wood, at $4 a cord, will pay for 6 

barrels of flour, at $8 a barrel ? 

Analysis. — Six barrels of flour will cost 6 times $8, or $48 ; and $4, 
the price of 1 cord of wood, are contained in $48, 12 times. 

14. How many days' labor, at $4 a day, will pay for 3 tons 
of coal, at $6 a ton, and 2 tons of hay, at $15 a ton ? 

^ The teacher staonld make plain the two forms of division, aa sbown in ezamplM 
1 and 8, and require the proper eolation for each example. 
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15. How many pounds of meat^ at 12 cents a pound, will 
cost ae much as 9 pounds of cheese at 8 cents a pound ? 

16. If a stage run 45 miles in 5 hours, how far will it run 
in 7 hours? In 9 hours? In 12 hours ? 

17. What cost 9 quarts of milk, if 4 quarts cost 24 cents? 
IS. How many bags will be required to hold 108 bushels of 

wheats if 4 bags hold 9 bushels ? 

19. If 5 barrels of flour are worth $60, how many cords of 
wood at t4 a cord will pay for 3 barrels ? 

20. If 12 yards of cloth cost $40, for how much must it be 
sold a yard to gain $20 ? 

21. If 8 yards of cloth cost $35, for how much a yard must 
it be sold to gain $13 ? 

22. A man received $50 for 5 barrels of pears, and paid all 
but $14 for 4 chairs. What did each chair cost ? 

23. What is the value of 5 tons of hay, at the rate of $48 
for 4 tons? 

24. If 6 bushels of wheat are worth $12, how many bushels 
of wheat must be given for 9 tons of hay, worth $10 a ton ? 

25. If 15 days' work will pay for 10 cords of wood, at $3 a 
cord, what is the price of 1 day's labor? 

26. K a man receive 16 pounds of sugar in exchange for 20 
pounds of cheese at 8 cents a pound, what is the price of the 
sugar per pound ? 

27. A newsboy sold 24 papers at 4 cents each, and thereby 
gained 48 cents. At what rate did he buy the papers ? 

28. If a woman pay 60 cents for some lemons, at the rate 
of 10 cents for 6, and sell them at the rate of 9 for 20 cents, 
how many cents will she gain ? 

29. If a man earn $5 while a boy earns $2, how many dol- 
lars will the man earn while the boy is earning $18 ? 

30. A tailor bought 11 yards of one kind of cloth for $55, 
ind 9 yards of another kind for $36. What was the difference 
n the price per yard ? 
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68. Two or more operations^ to be performed in the same 
example, are often indicaJted by the nse of signs. Thns, 

1. To the product of 6 and 10 add 4, and divide the sum by 8. 

FnOwi, l?i^i = 8, for 10x6+4 = 64. and 64+8 = 8. 

Copy, read, and give the value of the following expressions : 

(3.) (3.) (4.) (5.) 

8x9—8. 6+12x7. 42+20—12. 42+72-i-9. 

(6.) (7.) (8.) 

4x6+5x6 12x6—3x4 8x12—27-5-3 

9 6+2 9 

The operatioils of multiplication and division, indicated by sSgos, mnst 
be performed before those of addition and subtraction, unless otherwise 
indicated. 

# 

The distinction between Utim and fo/ctan must always be observed. 
TerfM may be added or subtracted, bat facton never. To illustrate, 
tak3 examples 2 and 3. Each expression is composed of two terms^ one 
a idngle number, the other the product of two numbers. In Ex. 2, the 
term 8 is not to be subtracted from the/a<^0r 9, but from the prodtut of 
8 and 9< or 72, which is the other term. In Ex. 8, 6 is not to be added to 
12, but to the product of 12 and 7, or 84 

If the same are written thus, 8x9— 8, and (6+t2)x7, the addition 
and subtraction must be performed before multiplication, and the ex* 
pressions will contain but one term each, composed of two factors, and 
equivalent to 8 x 1 or 8, and 18 x 7 or 126. 

This law or principle becomes more obvious if we substitute the let 
iers a, &, and c for the figures, and express algebraically thus : a x h — o, 
imd a+& X 6, or ab—c^ and a-\-'bc. We can no more subtract 8 from 9, ot 
add 6 to 12 in the above examples, than we .can subtract c from &, or 
add a to & in the algebraic expressions. 

The law is the same when the sign of division is used. 

In Ex. 8, the dividend is composed of two terme, 8 x ).2 or 96, and 
27+8 or 9, and is equivalent to 96—9. If expressed thus, (8 x 12—27)4-8. 
then 27 would be subtracted f roxu tbe prodi^p^ of 3 S|i4 12| find the 
mainder divided by 9* 
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Bf obmrriiig t1i«ee lew hint^ and alao, ibat all the nmnben indoded 
by a paronthesia or a Tincalam must be reaolTed into one nninber before 
they can be naed with any oiber, mncb of tbe difficult/ experienced toy 
the paful In the nae of aigna wUl be obviated. 

Complete the f oIlowiDg equations : 



9. 8x0+6x4-^8 = P 

10. 10 X 12—5 X 6-^6 = ? 

11. 9x11 —54-5-6+20 = ? 

12. l0+4-^7+20 = ? 

13. (8x9- 12)-h5 = ? 

14. 40— 8-h4x7 = ? 

15. (25 + 10).^7+9 = ? 



16. 72-5-12+50 —16 = ? 

17. 48 + 12—10-5-? = 5. 

18. 108-5-9— 4 x? = 72. 

19. (14+7-5-3)x? = 84 

20. (144^12—3) X 11 = ? 

21. 24+20 —4 = 80-5- ? 

22. 56-h7x8 = 70—? 



69. When the divisor is not greater than IS. 

1. Divide 952 by 7. 

EXPLAKATION.— Write the divisor at the DiTiaor. Dividend. quotiflBt^ 
left of the dividend, with a line between 7 ) 952 ( 136 

them. 7 

Beginning with the left-hand or lughesl ^ 

order of the dividend, proceed thna : 

7 is contained in 9 hundreds, 1 hundred ^^ 

times, with a renuunder. Write the 1 hnn- 42 

dred at the right of the dividend for the ^ 

first figure of the quotient — 

liulUplj the divisor 7 by the 1 hundred • Proof. 

of the quotient, and write the product 7 ^36 

hundreds under the hundreds of the divi- ^ 

dend; subtract, and to the remainder, 9 

hundred, annex the 6 tens of the dividend, 952 (PrilU IQ). 

making 25 tens. 

7 is contained in 25 tene, 8 tens times, with a remainder. Writing the 
8 tens in the quotient, multiply and subtract as before, and to the re- 
mainder annex the 2 units of the dividend, making 42 units. 

7 is contained in 42 units, 6 times, which write in the quotient Mali 
tipljing and subtracting, as before, nothing remains. 
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The solation of the preceding example may be abbreviated, 
as follows : 

Explanation. — ^7 is contained in 9, <mee, and 7 ) 952 
2 remainder. Writing 1, the quotient figure, -qJ" 

under tlio part of the diridend used, prefix the ^^^ Quotient, 

remainder 2 to the next lower order of the dividend, 5, making 25. 7 is 
contained in 25, 8 time» and 4 remainder ; prefix the remainder 4 to the 
next lower order 2, making 42. 7 is contained in 42, 6 times, and no 
remainder. 

Observe, that the guoHent JIffure U ahoaya of the game order as the low* 
est order (tfthe dividend used. 

The principles in the two preceding operations are the same, 
the difference being, that in the first all the work is written; 
while in the second only the guotiefit is written, the other 
steps being performed mentally. The first is usually termed 
long division^ the second, short division. The pupil 
should be taught always to use the latter, when the divisor 
does not exceed 12. 

In like manner, by short division find the quotient, and 
.proTe the following: 

(2.) (3.) (4.) 

6 ) 34806 tons. 8 ) 206752 days. 7 ) 44058 rods. 

6. Divide 83762 by 7 ; 79884 by 6 ; 3263 by 8. 

ExFLANATiON.— Since 8 is not contained 8 ) 3263 
in 8 thousands, unite the 8 thousands and 2 Afyyx o « «l 

hundreds, making 82 hundreds. 8 is con- * ^ *° 

tained in 82 hundreds, 4 hundreds times, which write in the hundreds' 
place in the quotient. 

Next, 8 is not contained in 6 tens, so write a cipher in tens* place in 
the quotient, and unite the 6 tens and 8 units. 8 is contained in 68 units, 
7 times and 7 units remainder, which write over the divisor and annex as 
ft part of the quotient. Hence the quotient is 407{. 

Pboof.— 407 X 8 + 7 = 3263 (Prin. HI). 
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6. Divide 403076 by 8 ; 120050 by 7 ; by 9. 

7. Divide 3761201 by 9 ; 897063 by 6 ; by 7. 

8. Divide 72947 by 7 ; by8; by6; by6; bya 

9. Divide 213064 by 4 ; by 9 ; by 8 ; by 5 ; by 6. 

10. How many tons of coal, at $7 a ton^ can be bought for 
$87605 ? 

11. If 36314 bofihels of grain be put into 6 bins of equal 
size, how many bushels must each bin contain ? 

12. A gentleman divided his estate, worth $4^641, equally 
among his wife and 5 children. How much did each receive? 

13. If 75000 bushels of grain are put into 8 bins of equal 
size, bow many bushels does each bin contain ? 

14. How many times are 8 cents contained in $48.56 P 

8 eta ) 4856 cts. Or, $.08 ) $48.56 

607 HmM. 607 iimei. 

EzFLAKATiON.— 1. EigU eenta tobj be written $.06 (35). 

2. When the diviBor and dividend are like nnmbera, the quotient is 
an abstract number (Pbin. I). Hence, 8 cents are contained in $48.66, 
e07 times. 

8. When the diyisor and dividend are both concrete numbers, they 
must be of the same name. Hence, if one ia doUare and the other eenU, 
or dollars and cents, before dividing change, so that both may be eenti* 

15. Find one of 8 equal parts of $48.56. 

Explanation.— When the divisor is an abstrad 8 ) $48.56 
number, the dividend and quotient are like numbers ' 



(Prin. II). 

Solye and prove, 

(16.) (n.) (18.) (19.) 

8 ) $217.62 7 ) $6.44 $7 ) $644 $.08 ) $48 



$6.07 



$27.20| $.92 92 times. WO timee. 
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20. How many barrels of floor, at 18 a barrel, can be bought 
for 112736? For $7068? 

21. If 9 acres of land cost $976.50, what is the cost of 
1 acre? 

22. At 4 cents apiece, how many oranges will $3.72 buy? 

23. At 8 cents a yard, how many yards of ribbon can be 
bought for $7.28? 

24. How many pounds of sugar, at 9 cents a pound, can be 
bought for $14. 67? For $27 ? 



Find 

25. l//tt of $863.25. 

'^^. 1 «tic^A of 34807 tons. 

27. 1 ei^rA^A of 20673 days. 

28. 1 mn^A of $7384.50. 

29. 1 tmth of 9760 feet ? 

30. l/owr^A of 10376 men. 



What is 

31. 3^^^360723 pounds? 

32. ^ of 94000 bushels ? 

33. \ ot 500322 miles ? 

34. i of 32876 men ? 

35. i of 60349 acres ? 

36. Vf of 760344 rods? 



70. When the divisor is grreater than 12. 



DMbot. Dividend. Qaotient. 

26 ) 5437 ( 209^ 
52 



237 
234 



3 Bematndtf. 



1. Divide 5437 by 26. 

ExFLAKATioi^.— 26 is contained in 54 
hundreds, 2 hundred times, with a remida- 
der. Write the 2 hundreds in the quotient, 
and multiply the divisor 26 by this quo- 
tient figure, and subtract the product 52 
hundreds from 54 hundreds, the first par- 
tial dividend, and there remain 2 hundreds. 
To this annex the 8 tens of the dividend, making 23 tens for the second 
partial dividend, 

26 is not contained in 23, so write a cipher in the quotient and bring 
down the 7 units of the dividend, making 237 units for the third partial 
dividend. 

26 is contained in 287 units, 9 times, with a remainder. Write the 9 
units in the quotient, and multiplying and subtracting as before, there 
remain 3 units, which write over the divisor, and annex as a part of the 
quotient. Hence, the quotient is 209;^, 
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2. Find how many times 204 is contained in 1041836. 

OiTlBor. DiTldeiid. Qaottont. PboOF. 

204 ) 1041835 ( 5107^}^ ^^0*^ Qnottat. 

1020 204 Wvtaor. 

218 20428 

204 10214 

1435 1041828 

1428 7 RemUnder. 

7 Bflmalndor. 1041835 Diyideod. 

EuLE. — 1. Write the divisor at the left of the dividend. 

2. Find how many times the divisor is contained in the least 
number of the left-hand orders of the dividend that will cofh 
tain it, and write the result for the first figure of the quotient. 

3. Multiply tJie divisor by this quotient figure, subtract the 
product from the partial dividend used, and to the remainder 
annex the next lower order of the dividend, for a new partial 
dividend, and divide as before. 

4. Proceed in the same manner until aU the orders of the 
dividend have been used. 

5. If any partial dividend does not contain the divisor, 
write a cipher in the quotient, and annex the next lower order 
of the dividend, and proceed as before. 

6. If the division is not eccact, write the last remainder, toUk 
the divisor underneath, as a part of the quotient. 

To test or prore the work, see Prin, III. 

1. If the product of the diyisor and qnotient be greater thaa the par- 
Hal dividend, the qnotient is too large, and must be dminMed. 

2. If any remaindeT is equal to or greater than the divisor, the quo- 
tient is too email and must be inerea8ed.r 
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S. Divide $46.92 by $23. 

2300 ) 4692 ( %^\ji times. 
4600 

92 



4. Divide $46 by 23 oente. 

23 ) 4600 ( 200 times. 
46 

00 (Eb^p. 8, p. 5&) 



In like manner^ solve and prove the following : 



6. $325.72 ^ 34. 
6; $938.07 -,- 63. 

7. $3176.46 -^ 126. 

8. $49.56 -T- 14 cents. 

9. $87.36 4- 21 cents. 



10. $288.96 -f- $.43. 

11. $810.98 -T- $.46. 

12. $594 -f- 18 cents. 

13. $1385 -h $105. 

14. $32.48 -f. $7. 



15. Diyide 36280 by 45 ; by 49 ; by 48 ; by 55. 

16. Divide 1276704 by 36 ; by 33 ; by 39 ; by 42. 

17. Divide 95762 by 114 ; by 152 ; by 171 ; by 204. 

18. A planter raised 43240 pounds of cotton on 94 acres. 
What was the ayerage number of pounds to the acre? 

19. How many acres of land can be bought for $8370, at 
$18 an acre ? At $25 ? 

20. How many barrels of pork^ at $22 a barrel, can be 
bought for $35354? 





Divide 




Divide 


21. 


33490 by 85. 


27. 


863256 by 736. 


22. 


740070 by 135. 


28. 


1646301 by 381. 


23. 


1554768 by 216. 


29. 


5226412 by 2567. 


24. 


5497800 by 175. 


30. 


11214887 by 3076. 


25. 


3931476 by 556. 


31. 


75862500 by 10115. 


26. 


5120401 by 587. 


32. 


313194105 by 7153. 



33. If 867 shares of railroad stock are valued at $84099, 
what is the value of each share ? 

34. A plantation of 736 acres was sold for $55936. What 
was the price of an acre ? 



•8 DIVTSIOy. 

96. The aDDQal receipts of a company are 15706^ What 
b the arerage per day, if there are 313 working day<9 ? 

86. A drover receired $26460 for 196 bead of cattle. How 
much waa their average valne per head ? 

87. If 43776 ponnds of cotton be packed in 96 bales^ what 
is the average weight of the bales ? 

Find the second member of the following equations ; 

88. (6300 -^ 15) - (872 -5- 3) = ? 

89. (12460 H- 10) X (476 - 377) = ? 

40. (867x97) -5-(200x5x8) = ? 

41. (6070 — 1200) + (4680 ^ 16) = ? 

71« When the divisor has ciphers on the ris^lit. 

1. Divide 47325 by 100. 

ExPLAHATiow.— Removing any order 1[00 ) 473126 
of units one place to the right, by cut- ""Ztq 9^ » 

ting off or taking away the right hand *^^ ^^ ™^ 

4gure of a number, dMdei the number 473^^ qootfent. 

by 10(17-111). For like reaaons, cutting 

off two figures divides by 100 ; three flares divides by 1000. etc. The re. 
pi«.4wttig figures are the ([uotientt and the figures cut off, the renuUnder, 

2. Divide 88736 by 800. 

Explanation.— Resolve the divisor 8|00 ) 887136 
into the factors 8 and 100. First divide 



by 100, by cutting off the two right- *® ^^^ ®^ 

hand figures of the dividend, and the 481^ Qaotlent 

quotient is 887, and a remainder of 86. 

Dividing 887 by 8, the quotient is 48, and a second remainder of 8, whid 
prefixed to the first remainder, 86, gives the true remainder, 886. Henoa 
the quotient Is 481$}. 



In like manner^ divide 

8. 124260 by 100. 
4. 304631 by 1000. 
6. 71032000 by 10000. 



6. 10800 by 900. 

7. 47620 by 420. 

8. 378000 by 1200. 



DIVISION, 63 

BuLE. — 1. Cut off the ciphers from the right of fh^ divisor^ 
and CM many figures from the right of the dividend, and divide 
the remaining part of the dividend by the remaining part of the 
divisor, for the quotient. 

2. Prefix the remainder, if any, to the figures cut off, and 
the result will he the true remainder. 

9. How many bales, each weighing 510 pounds, can be 
made of 76500 pounds of cotton ? 

10. How many horses, at $260 each, can be bought for 
$19500 ? 

11. If it require $34400 to pay a regiment of 800 men, how 
much does each man receire ? 

12. At $3400 each, how many lots can be bought for $68000 P 

General Principles of Division". 

72. The relative values of the dividend and divisor deter- 
mine the value of the quotient. 

There are six cases of changing the terms by multiplication 
and division, illustrated by comparing the equation 48-f-8 = 6 
with the following, thus : 



AQ ^ AQ ( MtUtiplying the dividend, or dividing 

I, z^^ or = 12 ^ <*« divisor, multiflibs the quotient by 

8 8-T-2 ( f^ gfiffi^ number. 

AQ , n AQ ( Di'ioiding the dividend, or multiply 

IJ. ZxZlZ or =3 <ing the divisor, divides the quotient by 

8 8x2 {^^ game number. 

. { Multiplying or dividing both tliedivi' 

JI, ^^^ or = 6 S ^^^ ^^^ divisor by the same number, 

8x2 8-T-2 f DOBS NOT CHANOB the quotient, Heooe, 



A change in the nrviDEND by mvUipMcaUon or ^vision prodttees a 
LiKB change in the quotient; but such a change in the dtvibor prodttees 
an OFFOfirrB change in the quotient. 



54 DIVISION, 

15. How many ponnds of meat, at 12 cents a pound, wil] 
cost as mach as 9 pounds of cheese at 8 cents a pound ? 

16. If a stage run 45 miles in 5 hours, how far will it run 
in 7 hours ? In 9 hours ? In 12 hours ? 

17. What cost 9 quarts of milk, if 4 quarts cost 24 cents ? 

18. How many bags will be required to hold 108 bushels of 
wheaty if 4 bags hold 9 bushels ? 

19. K 5 barrels of flour are worth $60, how many cords of 
wood at $4 a cord will pay for 3 barrels ? 

20. If 12 yards of cloth cost $40, for how much must it be 
sold a yard to gain $20 ? 

21. If 8 yards of cloth cost $35, for how much a yard must 
it be sold to gain $13 ? 

22. A man received $50 for 5 barrels of pears, and paid all 
but $14 for 4 chairs. What did each chair cost ? 

23. What is the value of 5 tons of hay, at the rate of $48 
for 4 tons? 

24. If 6 bushels of wheat are worth $12, how many bushels 
of wheat must be given for 9 tons of hay, worth $10 a ton ? 

25. If 15 days' work will pay for 10 cords of wood, at $3 a 
cord, what is the price of 1 day's labor? 

26. If a man receive 16 pounds of sugar in exchange for 20 
pounds of cheese at 8 cents a pound, what is the price of the 
sugar per pound ? 

27. A newsboy sold 24 papers at 4 cents each, and thereby 
gained 48 cents. At what rate did he buy the papers ? 

28. If a woman pay 60 cents for some lemons, at the rate 
of 10 cents for 6, and sell them at the rate of 9 for 20 cents, 
how many cents will she gain ? 

29. If a man earn $5 while a boy earns $2, how many dol- 
lars will the man earn while the boy is earning $18 ? 

30. A tailor bought 11 yards of one kind of cloth for $55, 
and 9 yards of another kind for $36. What was the difference 
in the price per yard ? 



DIVISION. 65 

68, Two or more operations, to be performed in the same 
example, are often indicaied by the use of signs. Thus, 

1. To the product of 6 and 10 add 4, and divide the sum by 8. 

WrOUm, l^i^J - 8. for 10x6+4 = 64, and di-hS = 8. 

Copy, read, and give the yalue of the following expressions r 

(2.) (3.) (4.) (5.) 

8x9—8. 6+12x7. 42+20—12. 42+72+». 

(6.) (7.) (8.) 

4x6+5x6 12x6—3x4 8x12-27-5-8 

9 6+2 9 

The operatioiis of multiplication and division, indicated by signs, most 
be performed before those of addition and snbtraction, unless otherwise 
indicated. 

The distinction between tenni and faetan must always be observed. 
TerfM may be added or sabtiacted, bat faetora never. To illustrate^ 
taka examples 2 and 3. Each expression is composed of two terms, one 
a single number, the other the product of two numbers. In Ex. 2, the 
term 8 is not to be subtracted from the /a<;tor 9, but from the prodtiet of 
8 and 9. or 72, which is the other term. In Ex. 8, 6 is not to be added to 
12, Init to the product of 12 and 7, or 81 

If the same are written thus, 8x9— 8, and (6+t2)x7, the addition 
and subtraction must be performed before multiplication, and the ex- 
pressions will contain but one term each, composed of two factors, and 
equivalent to 8 x 1 or 8, and 18 x 7 or 126. 

This law or principle becomes more obvious if we substitute the let 
iers a, &, and e for the figures, and express algebraically thus : a x 6— o, 
tiud a +( X 6, or ab—c, and a+he. We can no more subtract 8 from 9, ot 
add 6 to 12 in the above examples, than we .can subtract e from 6, or 
add a to & in the algebraic expressions. 

The law is the same when the sign of division is used. 

In Ex. 8, the dividend is composed of two terms, 8 x }2 or 96, and 
27'f-8 or 9, and is equivalent to 96—9. If expressed thus, (8 x 12—27)4-8. 
then 27 would be subtracted f roo) t^e product of 3 9^ 12, and the xp 
malnder divided by 9* 



56 DIVISION. 

S{f obsenrii^ these lew hlBti^ and also, that all the mirabeiB indoded 
bj a pareDthesia or a Tincolum orast be reao]yed into one number before 
they can be naed with any other, mnch of the difficoltj experienced oj 
the papO in the nie of dgna will be obviated. 

Complete the following equations : 



9. 8x0+6x4-^8 = ? 

10. 10x12— 6x6-^6 = P 

11. 9x11— 54-^6+20 = ? 

12. 10+4^7+20 = ? 

13. (8x9— 12)-^5 = P 

14. 40-8-^4x7 = ? 
16. (25 + 10)4-7+9 = ? 



16. 72-4-12+50—16 = ? 

17. 4 8+12— 1 0-^P = 5. 

18. 1 08-^9 -4x? = 72. 

19. (14 + 7-5-3)x? = 84. 

20. (144^12-3) X 11 = P 

21. 24+20 —4 = 80-5- ? 

22. 56-^7x8 = 70— P 



60. When tiie divisor is not greater than 18. 

1. Divide 952 by 7. 

EZFLAKATTON.— Write the divisor at the Biyiaor. Dividend. Qaot&sBt 

left of the dividend, with a line between 7 ) 952 ( 136 

them. 7 

Beginning with the left-hand or lugheet ^jT 
order of the dividend, proceed thus : 

7 is contained in 9 hundreds, 1 hundred ^-^ 



timee, with a remunder. Write the 1 hun- 42 

dred at the right of the dividend for the ^ 

first figure of the quotient — 

Btultiply the divisor 7 by the 1 hundred • p^ooF. 

of the quotient, and write the product 7 ^^^^ 

hundreds under the hundreds of the divi- ^ 

dend; subtract, and to the remainder, 3 — L 

hundred, annex the 6 tens of the dividend, 952 (PrilL ill). 

making 25 tens. 

7 is contained in 25 tena, 8 tens times, with a remainder. Writing the 
8 teas in the quotient, multiply and subtract as before, and to the re- 
mainder annex the 2 units of the dividend, making 42 units. 

7 is contained in 42 units, 6 times, which write in the qootSent Mali 
^plying and subtracting, as before, nothing remaina. 



DIVISION. 57 

The solution of the preceding example may be abbTeyiated, 
as follows : 

Explanation.— 7 is contained in 0, <mM, and 7 ) 952 
2 remainder. Writing 1, the quotient figure, ""iTa" 

under the part of the diyidend used, prefix the ^^^ QnottoBt. 

remainder 2 to the next lower order of the diyidend, 5, making 25. 7 is 
contained in 25, 8 time» and 4 remainder ; prefix the remainder 4 to the 
next lower order 2, making 43. 7 is contained in 42, 6 times, and no 
remainder. 

Observe, that ih$ quoHerU figure U alwxyt of the eame order as the Imo- 
est order of the dividend used. 

The principles in the two preceding operations are the same, 
the difference beings that in the first all the work is written; 
while in the second only the quotient is written, the other 
steps being performed mentally. The first is usually termed 
long division, the second, short division. The pupil 
should be taught always to use the latter, when the divisor 
does not exceed 12. 

In like manner, by short division find the quotient, and 
.prove the following: 

(2.) (3.) (4.) 

6 ) 34806 tons. 8 ) 206752 days. 7 ) 44058 rods. 

5. Divide 83762 by 7; 79884 by 6 ; 3263 by 8. 

ExFLANATTON. — Since 8 is not contained 8 ) 3263 
in 3 thousands, unite the 8 thousands and 2 4074 

hundreds, making 82 hundreds. 8 is con- * ^^ ^ 

tained in 82 hundreds, 4 hundreds times, which write in the hundreds' 
place in the quotient. 

Next, 8 is not contained in 6 tens, so write a dpher in tens* place in 
the quotient, and unite the 6 tens and 8 units. 8 is contained in 63 units, 
7 times and 7 units reminder, which write over the divisor and annex as 
a part of the quotient. Hence the quotient is 407}. 

Pbocw.— 407 X 8 + 7 = 3263 (Pbin. HI). 



68 DIVISION. 

6. Divide 403076 by 8 ; 120060 by 7 ; by 9. 

7. Divide 3761201 by 9 ; 897063 by 6 ; by 7. 

8. Divide 72947 by 7 ; by8; by6; by6; byi 

9. Divide 213064 by 4 ; by 9 ; by 8 ; by 6 ; by 6. 

10. How many tons of coal, at $7 a ton, can be bought for 
$87606 ? 

11. If 36314 bushels of grain be put into 6 bins of equal 
«]ze, how many bushels must each bin contain ? 

12. A gentleman divided his estate, worth $4^641, equaUy 
among his wife and 6 children. How much did each receive? 

13. If 76000 bushels of grain are put into 8 bins of equal 
size, bow many bushels does each bin contain P 

14. How many times are 8 cents contained in $48.56 P 

8 cts. ) 4856 cts. Or, $.08 ) $48.66 

607 tinm, 607 iime». 

EzFLANATiOK.— 1. BUgM eenU msj be written $.08 (35). 

2. When the divisor and dividend are like nnmbers, the quotient is 
an abstract number (Pbik. I). Hence, 8 cents are contained in $48.66, 
607 times. 

8. When the divisor and dividend are both concrete nmnhers, they 
moETt be of the 9ame name. Hence, if one is doUart and the other eentSg 
or dollars and cents, before dividing change, so that both may be cenU, 

15. Find one of 8 equal parts of $48.66. 

ExFLANATiON.^When the drviaor is an abstract 8 ) $48.56 

number, the dividend and quotient are like nnmben ^ 

(Prut. II). *^*^ 

Solve and prore, 

(16.) (17.) (18.) (19.) 

8 ) $217.62 7 ) $6.44 $7 ) $644 $.08 ) $48 

$27.20i $.92 92 times. 600 times. 



DIVISION, 59 

20. How many barrels of floar, at 18 a barrel, can be bought; 
for $12736? For $7068? 

21. If 9 acres of land cost 1976.509 what is the cost of 
1 acre? 

22. At 4 cents apiece, how many oranges will $3.72 buy? 

23. At 8 cents a yard, how many yards of ribbon can be 
bought for $7.28 ? 

24. How many pounds of sugar, at 9 cents a pound, can be 
bought for $14. 67 ? For $27 ? 



Find 

25. i;?//A of $863.25. 

26. 1 «ia:^A of 34807 tons. 

27. 1 «^A^A of 20673 days. 

28. 1 mWA of $7384.50. 

29. 1 /^/A of 9760 feet ? 

30. 1/owr^A of 10376 men. 



What is 

31. ^V of 360723 pounds ? 

32. \ of 94000 bushels ? 

33. I of 500322 miles ? 

34. i of 32876 men? 

35. i of 60349 acres ? 

36. Vf of 760344 rods? 



70. When the divisor is greater than 12. 

1. Divide 5437 by 26. 

ExPLANATiorf-Sa is contained in 54 Divtaor Dividend. Qnotlrat. 
hundreds, 2 hundred times, with a remain- *^ ) ^^7 ( ^^^t% 

der. Write the 2 hundreds in the quotient, 52 

and multiply the divisor 26 by this quo- , 237 

tient figure, and subtract the product 52 234 

hundreds from 54 hundreds^ the prfA par- — o -. 

tiai dividend, and there remain 2 hundreds. 

To this annex the 8 tens of the dividend, making 23 tens for the ieeond 
partial dividend. 

26 is not contained in 23, so write a cipher in the quotient and bring 
down the 7 units of the dividend, making 287 units for the third partial 
dividend. 

26 is contained in 287 units, 9 times, with a remainder. Write the 9 
units in the quotient, and multiplying and subtractiug as before, there 
remain 8 units, which write over the divisor, and annex as a part of the 
quotient. Hence, the quotient is 208]^, 



60 DIVISION. 

2. Find how many times 204 is contained in 1041835. 

OiTiMir. Dividend. Qnottmu PboOF. 

204 ) 1041835 ( 5107,^ ^^07 Qnotient. 

1020 204 Diviwr. 

218 20428 

204 10214 

1435 1041828 

1428 7 Bemsinder. 

7 Bemaindflr. 1041835 Diyidend. 

Rule. — ^1. YfriU the divisor at the left of the dividend, 

2. IHnd how many times the divisor is contained in the least 
number of the left-hand orders of the dividend that will con- 
tain ity and write the result for thefirst figure of (he quotient. 

3. Multiply tJie divisor by this quotient figure, subtract the 
product from the partial dividend used, and to the remainder 
annex the next lower order of the dividend, for a new partial 
dividend, and divide as before. 

4. Proceed in the same manner until att the orders of the 
dividend have been used, 

5. If any partial dividend does not contain the divisor, 
iorite a cipher in the quotient, and annex the next lower order 
of the dividend, and proceed as before. 

6. If the division is not exact, write the last remainder, with 
the divisor underneath, as a part of the quotient. 

To test or prove the work, see Prin. IIL 

1. If the prodact of the divisor and quotient be greater than the par- 
tial dividend, the quotient is too lar§fe, and must be diminMed. 

2. If any remainder is eqtuU to or greater than the divisor, the quo- 
tient is too smaU and must be inereased. 



DIVISION. 



61 



• 8/ Divide ♦46.92 by $23. 

2300 ) 4692 ( 2^|hr ^»'W(W. 
4600 

92 



4. Divide 146 by 23 cents. 

23 ) 4600 ( 200 timez. 
46 

00 (E^. 8, p. 68.) 



In like manner^ solve and prove the following : 



5. $325.72 ^ 34. 
6; $938.07 -^ 63. 

7. $3176.46 -^ 126. 

8. $49.56 -=- 14 cents. 

9. $87.36 -r- 21 cents. 



10. $288.96 -^ $.43. 

11. $810.98 -^ $.46. 

12. $594 -^ 18 cents. 

13. $1385 -5- $105. 

14. $32.48 Hr $7. 



15. Divide 35280 by 45 ; by 49 ; by 48 ; by 55. 

16. Divide 1276704 by 36 ; by 33 ; by 39 ; by 42. 

17. Divide 95762 by 114 ; by 152; by 171; by 204. 

18. A planter raised 43240 poiuids of cotton on 94 acres. 
What was the average number of pounds to the acre? 

19. How many acres of land can be bought for $8370^ at 
$18 an acre ? At $25 ? 

20. How many barrels of pork^ at $22 a barrel, can be 
bought for $35354? 





Divide 




Divide 


21. 


33490 by 86. 


27. 


863256 by 736. 


22. 


740070 by 135. 


28. 


1646301 by 381. 


23. 


1654768 by 216. 


29. 


5226412 by 2567. 


24. 


6497800 by 175. 


30. 


11214887 by 3076. 


25. 


3931476 by 556. 


31. 


75862500 by 10115 


26. 


6120401 by 587. 


32. 


313194105 by 7153. 



33. If 867 shares of railroad stock are valued at $84099, 
what is the value of each share ? 

34. A plantation of 736 acres was sold for $55936. What 
was the price of an acre ? 
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85. The annual receipts of a company are 15706^ Wlial 
18 the average per day, if there are 313 working day<9 ? 

36. A drover received $26460 for 196 head of cattle. How 
much was their average valne per head ? 

37. If 43776 ponnds of cotton be packed in 96 bales^ what 
is the average weight of the bales ? 

Find the second member of the following equations : 

38. (6300 ^ 16) — (372 -5- 3) = ? 

39. (12460 4- 10) X (476 - 377) = ? 

40. (867x97)^(200x5x3) = ? 

41. (6070 — 1200) + (4680 -^ 16) = ? 

71. When the divisor has ciphers on the right. 

1. Divide 47325 by 100. 

ExPLAKATioN.— Removing any order 1(00 ) 473126 
of units one place to the ligM^ by cut- "Ttq 9^ 

ting off or taking away the right-hand ' * ' * ^""' 

4gure of » number, dimde» the number 473^^ Qn^tient. 

by 10 ( 1 7~ni). For like reasons, cutting 

off two figures divides by 100 ; three fibres diffides by 1000. etc. The re. 
imniniTig figures are the quotient, and the figures cut off, the remainder. 

2. Divide 38736 by 800. 

Explanation.— Resolve the divisor 8|00 ) 387136 
into the factors 8 and 100. First divide 



by 100, by cutting off the two right- ^ ^^ 

hand figures of the dividend, and the ^^fM <^otieiit 

quotient is 387, and a remainder of 36. 

Dividing 887 by 8. the quotient is 48, and a second remainder of 8, whicS 
prefixed to the first remainder, 86, gives the true remainder, 336. Henc^ 
the quotient is 48|J}. 



In like manner^ divide 

3. 124260 by 100. 

4. 304631 by 1000. 

6. 71032000 by 10000- 



6. 10800 by 900. 

7. 47620 by 420. 

8. 378000 by 1200. 



DIVISION, 63 

BuLE. — ^1. Cut off the ciphers from the right of fA9 divisor, 
and as many figures from the right of the dividendy and divide 
the remaining part of the dividend by the remaining part of the 
divisor, for the quotient. 

2. Prefix the remainder, if any, to the figures cut off, and 
the result vyill he the true remainder. 

9. How many bales, each weighing 510 pounds, can he 
made of 76500 pounds of cotton ? 

10. How many horses, at $260 each, can be bought for 
$19500 ? 

11. If it require $34400 to pay a regiment of 800 men, how 
much does each man receive ? 

12. At $3400 each, how many lots can bB bought for $68000 ? 

General Prustciples of Diyision. 

73. The relative values of the dividend and divisor deter- 
mine the value of the quotient. 

There are six cases of changing the terms by multiplication 
and division, illustrated by comparing the equation 48—8 = 6 
with the following, thus : 



AQ c% AQ i MtUHptf/ingtTiedCmdend, or dividing 

I, zriir or — -- = 12 v^ divisor, multiflibs the quotient by 

8 8-5-2 ( ihe same number. 

AQ , c^ AQ ( Dividing the dividend^ or muUtptp- 

II, -P"^ or -- z= 3 "I i^ ^he divisor ^ divides the quotient by 

8 8x2 ( ^^ same number. 

AA fk AQ • o ( Multiplying or dividing both tlie divi" 

m^ ^^^^ Qj, ^^"^^ __. g ^ dend and divisor by the same number, 

8x2 8-r-2 (jxmaTXOTCiLAJUQJi the quotient Hence, 

A change in the DrvmEND by muUipUcation or division produces a 
LIKE change in the quotient; but such a change in the divisor produces 
an OFPOsrrB change in the quotient. 



CANCELLATION. 

73. Cancellation is the process of rejecting or cancel- 
ling equal factors from both dividend and divisor. 

Pbinciples. — I. Ryecting a factor from any number di^ 
tides the number by that factor, 

II. Rejecting equal factors from both dividend and divisor 
does not cJiange the quotient. 

WRITTEN EXERCI8E8. 

74. 1. Divide 56 x 24 by 48 x 7. 

Explanation. — Sinee 8 will divide both 56 and ^ 4 
48, reject 8 as a factor of 56, retaining the factor 7, $fxt^ 
and also of 48, retaining the factor 6. ~4$~xi' ^ 

Again, since 6 will divide both 24 in th^ divi- « 

dend and 6 in the divisor, reject 6 as a factor from 
both, retaining the factor 4 in the dividend. Finally, rejecting the fac- 
tor 7, common both to the dividend and to the divisor, there remains 
only the fiictor 4 in the dividend, which is the required quotient. 

2. Divide the product of 25, 18, 4, and 3, by the product of 
7, 6, 5, and 3. 

i s 

t$xl$x^x$ _ 5x3x4 _ 60 _ ^ 

TxTx?x> "" 7 - 7 "^- """^ 

1. The vertical line is much used, and hy many is thought 
to be more convenient, wherever canceUation is applied. It 
serves the same purpose as the euroed line in division, since 
it separates the dividend or its factors on the right from the 
divisor or its factors on the left, 

2. The horizontal line may be used by those who prefer 11 

3. Divide 13x7x5x3 byBx5x7. 

4. Divide 42x18x6x4 by 36x21x6. 



7 

7 


4 
60 



CANCELLATION, 65 

Rule. — Cancel the factors common to both dividend and di- 
visor , and divide the product of the remaining factors of the 
dividend by the product of the remaining factors of the divisor ; 
the result will be the required qvx>tient. 

5. What is the quotient of 21x8x60x8x6 divided by 
7x12x3x8x3? 

6. Multiply 8 times 32 by 6 times 27, and divide the prod- 
tict by 9 times 96. 

7. How many tons of hay, at $18, must be given for 45 
cords of wood, at $4 a cord ? 

8. How" many flour barrels, at $.80 each, will pay for 112 
bushels of corn, at $. 70 ^ bushel ? 

9. How many tubs of butter, each containing 56 pounds, at 
30 cents a pound, must be given for 7 barrels of sugar, each 
containing 195 pounds, at 10 cents a pound ? 

10. How many bushels of apples, at 75 cents a bushel, will 
pay for 95 pounds of coffee, at 30 cents a pound ? 

11. A farmer exchanged 45 bushels of potatoes, worth 40 
cents a bushel, for 18 pounds of tea. What was the tea worth 
a pound ? 

12. Prom 6 pieces of cloth, each piece containing 24 yards, 
worth $3 a yard, how many suits can be made, worth $18 a 
suit? 

13. When hay is worth $18 a ton, how many tons must be 
given for 12 barrels of flour, at $7 a barrel ? 

14. If 6 acres of land cost $180, what will 150 acres cost? 

15. How many bales of cloth, each containing 40 pieces, 
And each piece containing 36 yards, worth $3 a yard, must be 
given for 120 government bonds, worth $108 each ? 

16. (240 X 56 x 18)-T-(60 x 28 x 9) = ? 

17. (72x48x28x5)-=-(84xl5x7x6) = ? 

18. (66 X 18 X 27 X 25)-^(84 x 45 x 7 X 30) = ? 

19. (80 X 60 X 50 X 16 xl4)-^(70x 50x24x20) =P 
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20. How many bushels of oats, at t.60 a bnsbel, will pay 
for 12 tons of coal, at $7.20 a ton ? 

21. How many days' work, at $1.25 a day, will pay for 75 
bnshels of com, at $.80 a bnshel ? 

22. A laborer gave 12 days' work for 48 bushels of potatoes, 
worth 50 cents a bushel. What were his daily earnings ? 

REVIEW. 

WRITTEN EXERCISES. 

75* 1. How many times is 246 contained in 36^ ? 

2. How many times can 246 be subtracted from 3690 ? 

3. How many times 246 will produce 3690? 

4. The factors of a number are 84 + 23 and 427 — 259. 
What is the number ? 

5. The product of two numbers is 14304, and one of the 
numbers is 2400-5-25. What is the other ? 

6. If 2, 2, and 7 are three factors of 364, what is the other 
factor? 

7. What is the difference between 106 x 127, and 15341 -^29? 

8. The product of three numbers is 107100; one of the 
numbers is 42, and another 34. What is the third number ? 

9. The quotient of one number divided by another is 56, 
the diyisor is 375, and the remainder 124. What is the divi- 
dend? 

10. A coal dealer bought 250 tons of. coal, receiving 2240 
pounds for a ton ; he sold it at 2000 pounds for a ton. How 
many tons did he gain ? 

11. A farmer sold 300 bushels of wheat, at $2 a bushel, and 
corn and oats to the amount of $750 ; with the proceeds he 
bought 120 head of sheep at $3 a head, one pair of oxen for 
$90, and 25 acres of land for the remainder. How much did 
the land cost him an acre ? 
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12. How many pounds of sugar worth 13 cents a pound, 
can be bought for 126 pounds of butter worth 28cts. a pound ? 

13. If a man earns $60 a months and spends 145 in the 
same time, in what time wHl he save $900 ? , 

14. A grocer bought two kinds of syrup ; one for 54 cents 

a gallon^ and the other for 62 cents. What was the average 

^st a gallon ? 

SoLUTiON.^54 cents + 03 cents) -i- 2 5= 68 cents. 
The average of two nambera is one half their »um, the ayerage of 
Ihree nambera is one third their sum, etc 

15. A merchant bought three kinds of tea, some at CO cents, 
some at 78 cents, and some at 90 cents a pound. What was 
the average cost a pound ? 

16. A keeper of a toll bridge received $104 toll on Monday, 
$97 on Tuesday, $128 on Wednesday, and $99 on Thursday. 
What was the average daily receipts ? 

17. Sold three city lots for $1500, $2976, and $1895, re- 
spectively. What was the average price of each ? 

18. If a young man receire a salary of $25 a week, and he 
pays $8.75 for his board, and $4.65 for other expenses, in how 
many weeks can he pay a debt of $487.20 ? 

19. A man having $4578, paid out all but $1642 in 8 weeks. 
What was the average amount paid out each week ? 

20. Bought 140 acres of land for $7560, and sold ^(j acres 
of it at $75 an acre, and the remainder at cost How much 
was gained ? 

21. The sales of a merchant are $75000 a year. What is 
the average per week ? Per month ? 

22. How many pounds of sugar, at 20 cents a pound, must 
be given for 5 pieces of cotton cloth, containing 44 yards each, 
at 42 cents a yard P 

23. Sold a quantity of wood for $2492, that cost $1424, 
thus gaining $3 a cord. How many cords were there, and 
what was the cost per cord p 



68 REVIEW, 

24. Bought 150 acres of land for $7650, and sold it for 163 
an acre. Uow much was the whole gain ? 

25. If 100 barrels of lionr cost $600, what will 350 barrels 
cost at the same rate? 

26. How many pounds of butter, at 40 cents a pound, are 
worth as much as 1600 bushels of oats, at 75 cents a bushel? 

27. If a man gain $638.75 by selling 3B5 barrels of flour at 
$9.25 a barrel, at what price did he buy it? 

28. A grocer bought 12 barrels of sugar at $16 per barrel, 
and 17 barrels at $13 per barrel ; how much would he gain by 
selling the whole at $18 per barrel ? 

29. A farmer sold 16 cords of wood at $3 a cord, and 40 
bushels of wheat at $2 a bushel. He received 15 yards of 
cloth at $4 a yard, and the remainder in money ; how much 
money did he receive ? 

30. If a mechanic receive $1500 a year for his labor, and 
his expenses are $968, in what time can he save enough to 
buy 28 acres of land at $133 an acre ? 

31. A planter sold 40 bales of cotton at $68 a bale. With 
the proceeds he bought 8 horses at $180 each, and with the 
remainder bought cows at $32 a head. How many cows did 
he purchase F 

32. Bought 288 barrels of flour for $1482, and sold the same 
for $2058. What was the gain on each barrel ? 

Find the second member in the following equations : 

33. 6300-5-15 — 372-f-3 = ? 

34. (12460-4-10) X (475 -.377) = f 

35. 450 + l"2y^-^V+125 = ? 

86. (6070-- 1200) + (4 680-^- 1 5) = ? 

37. 384 + 4621— 872 + 3176-^8x 12 = ? 

38. 25x370— 62x8 + (335 + 206) X 45 = ? 

39. 16x3125— 127x0 + (972— 122) +.50 =? 



40. (125 X 30)-^(25 x 25) x (324— 216) + 264-460-+5 = ? 
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76, The pupil may be required to illustrate the following 
problems by original examples : 

I. ADDITION. 

Given to find 

1. The parts, the whole, or the sum totaL 

'I. The less of two numbers and "i ^. , , 

their difference, or the sub- i'^^ f^^l ''"°»^'' O'"*^ 

trahend and remainder, J '^'^^'^''^ 



II. SUBTRACTION. 

Given to find 

1. The sum of two numbers and 1 ,, ^, 

- .V r the other, 

one of them, J 

2. The greater and the less of i 

two numbers, or the minu- V the difierence or remainder, 
end and subtrahend, J 

III. MULTIPLICATION. 

Given to find 

1. Two numbers, their product. 

2. Any number of factors, their continued product 

3. The divisor and quotient, the dividend. 

IV. DIVISION. 

Gi/oen to find 

1. The dividend and divisor, the quotient. 

2. The dividend and quotient, the divisor. 

3. The product and one of two \ , , , f x-. 

factors, j 

4. The continued product of sev- ' 

eral factors, and the prod- V that one factor* 
net of all but one factor, 



\ 



FACTORS AND DIVISORS. 



INDUCTIVE EXERCI8E8. 

77* 1* What two numbersy besides the number itself and 1 
will give a product of 8 ? 16? 25? 42? 64? 

2. What numbers, other than the given number and 1, will 
exactly divide 9 ? 15? 36? 48? 55? 

3. Of what sets of two numbers is 24 the product ? 

4. Of what sets of three numbers is 36 the product ? 

5. What are the smallest numbers, other than 1, that will 
exactly divide 18 ? 21? 49? 55? 

6. What is the largest number, other than the given num- 
ber iteelf, that will exactly divide 22 ? 24? 30? 40? 

7. Name the numbers between 12 and 30, that are the 
product of ttoo factors greater than 1. Between 30 and 50. 

8. Name the numbers between 5 and 20, that have no other 
factors than the numbers themselves and 1. 

DEFINITIONS. 

78. The integral faetars of a number are the integers 
whose continued product equals that number. 

Thus, 4 and 5 are factors of 20 ; 2, 4, and 8, of 64 

79. A composite number is a number that has other 
integral factors besides itself and 1. 

Thus, 24 is a e(nnposits number, sinoe it is the product of 4 and 6, or 8 
and 8, or 2. 3, and 4. 

80. A prime number is a number .that has no integral 
factors besides itself and 1. 

Thus, 2, 3, 5, 7, 11, etc, are prime numbersi 



FACTORS AND DIVISORS. 71 

81. K prime factor is a prime number used as a factor. 
Numbers are said to he prime to each otiier when they have 
no common integral factors or divisors. 

Thus, 9 and 4, 12 and 25 are prime to each other. 

83. An exact divisor of a number is any integral fac- 
tor of that number. 

Thas, 8 and 4 are exact factors or divisors of 12. 

1. An exact divisor of a number is also called a measure of that number. 

2. When any inte^^rral factor is common to tvoo or mare numbers, it is 
called a common divisor, factor, or measure of those nambers. 

83. An ^v^w. nww6er is one that is exactly divisible by 2. 

All numbers terminating^ with 0, 2, 4, 6, or 8 are ewn. 

84. An odd nufnber is one that is not exactly divisible 
by 2. 

All numbers terminating with 1, 8, 5, 7, or 9 are odd. 

Any number is exactly divisible 

1. By 2, when it is an even number. 

2. By 3, when the sum of its digits is divisible by 3. 

8. By 4, when its units and tens together are divisible by 4 

4. By 5, when it ends with a or 5. 

6. By 6, when it is an even number and divisible by 3. 

6. By 8, when its three right-hand figures are ciphers, oi 
express a number divisible by 8. 

7. By 9, when the sum of its digits is divisible by 9. 

8. By 10, when it ends with one or more ciphers. 

Find by inspection some of the exact divisors of the follow 
ing numbers : 



1. 


1536. 


4. 


6105. 


7. 


32473. 


2. 


1683. 


5. 


12936. 


a 


71460. 


3. 


3348. 


6. 


43560. 


9. 


197200. 



FACTORING. 

INDUCTIVE EXERCI8E8. 

85* !• What are the prime numbers from 8 to 24 P 

2. What are the composite numbers from 8 to 24 ? 

3. Name all the prime factors of 36. 

4. Name all the composite factors of 36. 

5. What prime factors are common to 21 and 42 ? 

6. What composite factors are common to 36 and 72 ? 

7. What factors &re common to 16 and 24 ? To their sumf 
To their difference f 

8. Form a composite number by using 2 twice as a factor; 
3 twice as a factor; 2 three times as a factor. 

9. What is one of two equal factors of 9? of 16 ? of 25 ? 

10. One of three equal factors of 8 ? of 27 ? of 64 ? 

When a composite number is composed of equal factors, it 
is called a power of that factor ; and one of the equal foe- 
tors is called a root of the number. 

The power of a number is named according to the number 
of equal factors used. Thus, 

3 X 3 is the second power or square of 3. 

3 X 3 X 3 is the third patoer or cube of 3. 

3x3x3x3 is the fourth poi(Ter of 3. 

So, also, 3 is caDed the second root or square root of 9 
the third root or cube root of 27. 

11. Eequired the second power of 3 ; of 4; of 6; of 6, 
of 8; of 9; the third power of 2 ; of 3 ; of 4; of 5 ; of 6. 

12. What is one ofiwo equal factors of 9 ? of 25? of 36 1 

13. One of three equal factors of 8 ? 27 ? 64 ? 125 ? 

14. What is the second root of 9 ? of 16 ? of 25 ? of 64 ? 

15. What is the third root of 8 ? of 27 ? of 64? of 125 ? 



FACTORING. 
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Instead of repeating the factor, it is generally written but 
once, and a small figure, called the expwient^ is placed at 
the right, and a little above the numbers, to show how many 
times it is used as a factor. > Thus, 

3^ = 3x3x3x3, and denotes that 3 is used as a &c>tor 
i times. 

6^ = 6x8x6, and denotes that 6 is used as a laetoi 
3 times. 

Pbinciples. — ^I. Every composite number is the product of 
aU its prime factors. 

11. A factor common to two or more numbers is a factor of 
their sum; also, of the difference of any two of them. 

86. Factoring is the process of separating a composite 
number into its factors. 



WRITTEN EXERCISES. 

87* To resolve a number into its prime factors. 

1. What are the prime factors of 252 ? 

Analysis. — Since the given number is even, divide by 
the least prime factor 2, and the quotient also by 2. 

Next divide by the prime numbers 3 and 3 successive- 
ly, obtaining 7 for the last quotient, which being prime, 
the division can be carried no further. Hence the divi- 
0ors % %y 8, 3, and the last quotient 7 are all the prime 
factors or divisors of 252, and may be written 7, 3', 2*. 

Proof.— 7x3x3x2x2 = 252. 

In like maimer, find the prime factors or divisors 



2 
2 
3 
3 


262 

126 

63 

21 

7 



2. Of 225. 

3. Of 164. 



4. Of 200. 

5. Of 625. 



6. Of 945. 

7. Of 1155. 



8. Of 2934. 

9. Of 630a 



The principles and the operation make the rule obvious. 



COMMON DIVISORS. 

INDUCTIVE EXERCI8E8. 

88. 1. What numbers are exact dmsors of 21 ? 36? 
ki. What are the prime divisors of 25 ? 35 ? 49 ? 

3. What are the composite divisors of 72 ? 80? 108? 

4. What prime divisor is common to 28, 42, and 66? 

5. What is a common measure of 22, 33, and 55 ? 

6. What factors or divisors are common to 12, 24, and 36? 

7. What two numbers will exactly divide or measure 24 
miles? 35 acres? 48 pounds? 

8. What two numbers will exactly measure 10 and 20? 
1. heir sum f Their difference f Their product f 

9. What is the greatest exact divisor of the sum and differ- 
race of 16 and 24 ? Of 18 and 45 ? 

10. What is the g.c.d. of 28, 35, and 42? 

11. Name three numbers of which 9 is the g.cd. 

12. What is the g.c.d. of 22, 44, and 66? 

13. What divisor is common to 6 and 9 ? To 6 and 9, and 
to 54, their product? To 8 and 12, and to 96, their product? 

14. What divisor is common to 18 and 27, and to 45, their 
sum ? To 18 and 27, and to 9, their difference ? 

Pbinciples. — I. Every prime factor of a number is an ex- 
act divisor of that number. 

II. 77ie G. CD. of two or more numbers is the product of ail 
their common prime factors. 

89. A common divisor of two or more numbers is^ 
common factor of each of them. 

90. The greatest com,mon divisor of two or more 
numbers is the greatest common factor, and is the product of 
4f^J the common prime factors. 



COMMON DIVISORS. 
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WRITTEN EXERCI8C8. 

91. To find the e.cn. of two oi^ more numbers. 

1. What is the a CD. of 18, 30, and 42 ? 



Explanation.— By factoring, we find 2 
and 8 to be tbe priroe factors common to all 
the given numbers. The product of these 
prime divisors, 2 x 8 = 6, is the G.c.D. of 18, 
80, and 42 (Prin. II). 



2 

3 



1st method. 
18 30 42 



15 U 



In like manner, find the G.CD. 

2. Of 42 and 112. 

3. Of 96 and 544, 

4. Of 56, 72, and 92. 



6. Of 21, 42, and 77. 

6. Of 36, 48, and 216. 

7. Of 105, 216, and 405. 



8. Find the g.c.d. of 247 and 323. 

Explanation.— Draw two vertical lines, and 
place th \ greater number on tbe right, and the less 
on the left, one line lower down. Divide 383 by 
247, and write the quotient 1 between the vertical 
lines, the product 247 under the greater number, 
and the remainder 76 below. 

Next, divide 247 by this remainder 76, writing 
the quotient 8 between the vertical lines, the product 228 on the left, and 
the remainder 19 below. Again, dividing the last divisor, 76, by 19. 
there is no remainder. Hence, 19, the last divisor, is the G.o.D. of 247 
and 828. 



347 


1 


228 


3 


,19 


4 



323 

24? 

76 

76 





In like manner, find the g.o.d. of 



9. 154 and 210. 
10. 316 and 664. 



11. 126 and 189. 

12. 300 and 375. 



13. 225 and 270. 

14. 468 and 1184 



BULES FOE FIKDIKG THE G. 0. D. 

1st. By prime factors : 

Resolve the given numbers into their prime factors ^ tK 
product of all the common prime factors x% tl^e g.c.b. 
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2d. By continued division : 

1. Divide the greater number by the less, and the less num- 
ber by the remainder, if any, and so coniinvs to divide the last 
divisor by the last remainder, till nothing remains. The last 
divisor will be the q.c.d. 

2. If more than two numbers are given, find the o,c.d. of 
two of them, then of this divisor and a third number, and so on 

If the last divisor is 1, the nambers are prime to each other, and have 
no common divisor greater than 1. 

Find the greatest common divisor 



15. Of 432 and 648. 

16. Of 135 and 315. 

17. Of 182 and 364. 

18. Of 756 and 1575. 

19. Of 1008 and 1036. 



20. Of 216, 360, and 432. 

21. Of 84, 126, and 462. 

22. Of 141, 799, and 940. 

23. Of 3281 and 10778. 

24. Of 10353 and 14877. 



25. What is the greatest number that will divide 620, 1116, 
and 1488 ? 396, 5184, and 6914 ? 

26. A speculator has 3 fields, the first containing 18, the 
second 24, and the third 40 acres, which he wishes to divide 
into the largest possible lots having the same number of acres 
in each. How many acres in each lot ? 

27. The Erie R. R. has 3 switches, or side tracks, of the 
following lengths: 3013, 2231, and 2047 feet. What is the 
length of the longest rail that will exactly lay the track on 
each switch ? 

28. A farmer wishes to put 336 bushels of corn and 812 
bushels of wheat into the least number of bins possible, that 
shall contain the same number of bushels, without mixing the 
two kinds of grain. How many bushels must each bin hold? 

29. Three persons have respectively 1630, $1134, and $1386, 
with which they agree to purchase horses, at the highest price 
per head that will allow each man to invest all his money. 
How many horses can each man buy ? 



MULTIPLES. 

INDUCTIVE EXERCISES. 

93. 1. What numbers between 5 and 30 are exactly di 
risible by 4? By 5 ? By 6 ? By 8? 

2. Name some numbers of which 5 is a factor. Of which 6 
>s a factor. 

3. What prime factors are common to 6 and 5 times 6 ? 

4. Name some numbers that are exactly divisible by 3 and 5. 
4 and 6. 3 and 7. , 

6. A number which contains another number one or more 
times is called a multiple of that number. 

6. By what three prime numbers can 42 be divided ? 

7. What numbers less than 40 are exactly divisible by 7 ? 

8. What numbers from 4 to 36 have both 2 and 3 as factors ? 
Have 2 and 5 as factors ? 

9. What is the least number of which 3, 4, and 5 are factors ? 

10. Name two numbers of which 6 and 9 are factors. Name 
the least number of which they are common factors. 

11. Name three multiples of3?4?5?6?8? 

Peinciples. — I. Every multiple of a member contains all 
the prime factors of that number. 

II. The L, c. Jf. of two or more numbers contains all the 
prime factors of each of those numbers. 

III. If two or more numbers are prime to each other^ their 
product is their l. c, m, 

93. A multiple of a number is any number of times that 
number. 

1. A maltiple is necessarily composite; a divisor may be either prime 
or composite. 

2. A number is a divisor of all its multiples, and a multiple of all its 
divisors. 



78 



MULTIPLES. 



94. A conwmon fnultiple of two or more numbers is a 
number exactly divisible by each of tbem. 

95. The least common multiple (L-cic) of two or 
more numbers is the least number exactly divisible by each 
of thenu 

Two or more numbers can have but one least common mnltlplei 



WRITTEN EXERCISeS. 

96* To find the ii.c.M. of two or more nmnberB* 

1. Find the L-CM. of 14, 21, and 45. . 

EzFLAKATiOK. — ^ResoMng the gf yen nam- 
bers into their prime factors, we find the 
L. c. M. mnst contain the factor 3 once, 7 once, 
8 twice, and 5 once, and no other factors 
(Prdt.II). Hence, 2x7x8x3x5 = 630, the 

L.C.M. 



YIRST ICETHOD. 

14=2 X 7 

21= 7x3 

45= 3x3x5 



E^O'LANATlOK.-'BiTide the ^^en numbers 
21 and 45 bj the prime factor 3, and write the 
quotients and undivided number 14 in the 
second line. In the sama manner, divide 
sacoessLvely by the prime factors 7 and 3. 
The last quotient, 5, being a prime number, 
is not diTisibla Hence, 3x7x3x2x 5=630, 

L.C.K. (PRDT. ni). 



2x7x3x3x5 



fiBCOin> IfCTHOD. 



3 

7 
3 



14 


21 


45 


14 


7 


15 


2 


1 


15 



Find the li.C.]L 

2. Of 14, 16, and 18. 

3. Of 27, 36, and 44. 

4. Of 16, 48, and 108. 



5. Of 14, 42, and 63. 

6. Of 12. 16, 18, and 20. 

7. Of 10, 45, 75, and 90. 



EuLE. — Resolve each of the numbers into their prime fac^ 
tors; the product of the highest power of each prime factor ii 
the L. CM. Or, 
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1. Write the numbers in a horizontal line^ omitting such of 
the smellier numbers as are factors of the larger^ and divide by 
any prinys factor that will exactly divide one .or more of the 
given numbers, and write the quotients and undivided numbers, 
if any, in a line beneath. ^ 

2. In like manner, divide the quotients and undivided num* 
hers, until the results are prime to each other. The product of 
the divisors and numbers in the last line will be the l. cm. 



Pind the L.C.M. 

8. Of 144 and 180. 

9. Of 324 and 360. 
10. Of 225 and 375. 



11. Of 16, 40, and 96. 

12. Of 84, 100, and 224. 

13. Of 16, 20, 48, and 72. 



14. Find the L.C.M. of 25, 60, 100, and 125. 

15. Find the L.C.M. of 7, 15, 21, 25, and 35. 

16. Find the l.c.m. of the first five odd numbers. 

17. What is the smallest sum of money which can be ex- 
actly expended for books at $5, or 13, or 14, or $6 each? 

18. What is the shortest piece of rope that can be cut exactly 
into pieces either 15, 18, or 20 feet long ? 

19. What is the product of the L.C.M. of 12, 16, 24, and 32, 
multiplied by their g.c.d.? 

20. Divide the L.C.M. of 7, 42, 6, 9, 10, and 630, by the 
G.CD. of 110, 140, and 680. 

21. What is the smallest sum of money which can be ex- 
actly expended for sheep at $8, or cows at 128, or oxen at 154^ 
or horses at 1162 each ? 

22. What is the smallest quantity of grain that will fill an 
exact number of bins, whether they hold 36, 48, 80, or 144 
bushels? 

23. What is the least number of acres in a farm that can be 
exactly divided into lots of 10 acres, 14 acres, 16 acres, and 
20 acres each ? 



FRACTIONS. 



INDUCTIVE EXERCI8E8, 

97. 1. If any unit, as an apple or a yard, is divided into 
S equal paris, what is each part named ? (64.) 

2. If into 3 equal parts ? If into 5 equal parts ? 

3. What are the largest equal parts that can be made of a 
whole? The next largest ? The next? 

4. What is 1 of 4 equal parts of a unit called ? 2 of 3 equal 
parts ? 3 of 5 equal parts ? 5 of 7 equal parts ? 

6. What is meant by 1 fourth of anything ? 3 fourths f 
^fifths? 3 eighths? 5 ninths? 

6. What are 3 of the 7 equal parts of a week called ? 

7. What are 5 of the 8 equal parts of a yard called ? 

8. Which is the greater, a third or a fourth ? Why ? 

9. Which is the smaller, fifths or thirds? Why? 

DEFINITIONS. 

98. A fraction is one or more of the equal parts of a 
unit, or of anything regarded as a whole.* 

Thus, 1 half, 2 thirds, and ^fifths are fractions. 

1. A fractional unit is one of the equal parts into which the integeF 
or thing is divided. 

Thus, in the expression tTtree fourths of a mile, thefraeUomal unit ifl 
dw fourth of a mile. 

Fmctions are classified into common and decimal. 

* Properly speaking, the value of a fraction is less than 1. Hence, 
when the value is greater than 1, it is called an improper fraction 
(100, 2> 
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99. A ewmvfion frtictian is expressed bj two num- 
berSy called the numerator and the denominator^ the former 
written oyer the latter, with a line between them. Thus, 



One third is written \, 

Three fourths '' }. 

Five sixths " f . 

Seven eighths <* {. 



Nine tenths Is written ^. 

Seven twentieths " ^. 

Twelve thirty-fifths- " Jf, 

Thirty forty.ninths " ]J 



1. The denominator of a fraction, written below the line, shows 
the number of equal parU into which the unit is divided, and also juimeM 
the parts. 

Thus, in the fraction }, 8 is the denandnator, and shows that the unit 
is divided into eiglU equal parts, named eighths, 

2. The numerator of a fraction, written above the line, shows th« 
number of equal parts taken to form the fraction. 

Thus, in }, 7 is the numercUor, and shows that 7 of the e&^i equal 
parts are taken, or exprened by the fraction. 

8. The terms of a fraction are its numerator and denominator. 
Thus, 6 and 7 are the terms of the fraction f . 

4. The reoiprocal of a firaetion is 1 divided by that firaetion, or 
it is the fraction inverted. 

Thus, the reciprocal of } is 1-f-f = | ; of ^, it is J^. 

5. The valne of a fraction is the quotient of its numerator divided by 
its denominator. Thus, J^ = 4. 

Name the fractional unit, the terms, the reciprocal, and tbe 
Talae of each of the following fractions : 

4 68679117^1813 
579587 9 10 2420 

lOO. Conimon fractions are classified as proper or 
improper, according to their vcUtie. 

1. A proper firaetion is a fraction whose numerator is less than its 
denominator. Hence, its value Is leee than 1. 

Thus, }» f , and ^ are proper fractions. 
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2l An impropeir firaotioii is a fnetion whose oomerator eqoals en 
ezeeeds its denominator. Hence, its value is equal to or greater than 1. 

Thn8» }, ^, and V- i^'o improper fraction& 

101. A mixed nuniber is a number composed of an 
hiteger and a fraction united. 

Thud, 12| is a miated number, equivalent to 12 +f. 

102. Since fractions indicate dirision, all changes in the 
terms of a fraction will affect the value of the fraction accord- 
ing to the "General Principles of Division'' (72), as shown in 
the following illustrations : 



L 



f4x2 _8 
6 ""6 

4 _4 

l6-^2 ~ 3 



1. The talue of eaeh fractional unit remains 
the same, but the number of units is twice as 
many. 

3. The wdue of eaeh fractional unit is twiee 
as large, but the number of units remains the 
same. Hence, 



In both casesy the value of the fraction is multiplied (72, 1). 



II. 



4h- 


2 




2 






m^^ 


M^ 


6 






6 


4 






4 


.6x 


2 


' 


12 



1. The value of each fractional unit remains 
the same, but the number of units is one half 
as many. 

2. The vahte of each fractional unit is one 
halfiia large, but the number of units remains 
the same. Hence 



In both easesy the value of the fraction is divided (72, 11). 



in. 



1. The value of each fractional unit is on)> 
one TuUfajR large, but the number of units is 
twice as many. 

2. The value of each fractional unit is twice 
as large, but the nurnber ol units is one hoif 23 
many. Hence^ 

In either case,the value of the fraction is not changed (73, III). 



4x2 

6x2 

4-T-2 
16-^2 



12 

2 
3 
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103. GBlirBBAL PeOTCIPLES of FRACTIONa 

Dtmdtng Hie denamtnator, ) 

n. Dividing the numerator, or ) ^^^^ ff^fractum. 
Multiplying the denominator, ) 

ill. Multiplyij ardimding hoth^^ „^^ ^^^^^ ^j^ 

numerator and denominator \ , ^ jx ^ ^ • 
^ J, , value of the fractton* 

by the sam^e number y J ^ ^ 

The aboTe may be reduced to one general principle, via. : 

A change in the numerator, by multipliccUion or divisiony 
produces a like change in the value of the fraction ; hit such 
a change in the denominator produces an opposite change 
in the value of a fraction^ 



REDUCTION. 

104. Sedtiction of fractions is the process of chang- 
ing their/orm, withont altering their value. 

1. A fiaction is changed to highor terms, when it<i numerator and 
denominator are expressed in larger nnmbers ; to lower terms, when 
expressed in small^ numbers ; and to its lowest terms, when the 
numerator and denominator are prime to each other. 

2. All higher terms of a fraction are multiples of its lotoest terms. 

105. To change fractions to higher or lower terms. 

INDUCVrVE EXERCISES. 

1. One half is equal to how many fourths? 

AirAiiTBiB.-^ince 1 is equal to 4 fourths, ^ is equal to 1 half of 4 
fourths, or 2 foorthfl. 
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2. One third of a mile is how many siocths of a mile ? 

3. One half of a dollar is how many /owr^A* of a dollar? 

4. Name some equivalent fractions for halves. Thirds, 
h. Express f in terms 3 times as great 4 times as great 

6. The nnmber of twelfths in a unit is how many times the 
number of hcAves t Of thirds f Fourths f 

7. How is the fraction ^ changed to tenths expressing the 
same value? TolSths? To20ths? To 40ths? 

8. The denominators 4, 6, 8, and 10 are multiples of what 
nnmber ? 

9. Name the first three multiples of 3, the denominator of |. 
The first three of 4 in f . 

10. Change }, ^, |, and ii to 24ths, to 48ths, and 96ths. 

11. Multiply both terms of J by 3, and show that the value 
of the fraction is not changed. 

Analysis. — If both t«rms of } are multiplied by 3, the resulting frac- 
tion is ^^, which is equivalent to }, since the frodUional unit is ^ as large, 
while the number of fractional units taken is 8 times as many (10% 

ni). 

12. Name three equivalent fractions for f ; for |; for -|. 

13. How are 5ths changed to 20ths? 8ths to 40ths ? 

14. Express f in 28ths ; in 35ths ; , in 56ths ; in 49th& 

15. How are fractions changed to higher terms ? 

16. 8 twelfths are how many thirds f 

AkaIjTSIS. — Since 1 third is equal to 4 twelfths, 8 twelfths are equal 
to as many thirds as 4 twelfths are contained times in 8 twelfths, which 
Is 2 times. Hence there are f in ^. 

17. How msknj fourths of a rod are 9 itvelfths of a rod ? 

18. Divide both terms of ^ by 5, and show that the value 
of the fraction is not changed. 

Analysis. — If both terms of ^ are divided by 5, the resulting fraction 
is I, which is equivalent to |{, since the frctetional un4t is 5 times as 
large, while the number taken is ^ as many (102, III). 
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19. Change ^3^ to a fraction having lower terms; ^\ ^. 

20. How many thirds in \% ? Fifths inH? 

21. Express the valaeof fj in terms ^ as great ; ^ as great; 
i as great ; \ as great ; ^ as great. 

22. What common divisors have the terms of ^? f J ? |f ? 

23. Is If in its lowest terms ? Why not ? Name two fac- 
tors of its terms. Why is f eqnal to f|? 

24. In what lower terms can ^ be expressed ? 

25. Change -f^ to its lowest terms; Jf , ff? li* 
• 26. How is a fraction reduced to lower terms P 

27. How is a fraction reduced to its lowest terms? 

WRITTEN EXERCISES. 

106. 1. Beduce f to sixteenths. 

Explanation. — Since the given denominator 8 16-f-8 ^ 2 
Ib contained in the required denominator 2 times, 
multiply both terms of the fraction by 2. Hence, sxs ^^ Ts 



Beduce 

2. ^ to thuiiy-fifths. 

3. 4 to sixty-thirds. 

4. -j^ to eighty-fourths. 



Change 

5. \^ to seventy-fifths. 

6. If to lOSths. 

7. ||to256ths. 



8. Beduce |{ to its lowest terms. 

Explanation. -— Dividing both ||+j = ^; ^+| = Jj 
terms of the given fraction }f by 4, a «-i-i e 

the result is ^ (102, III). ^^* tt+i « == J- 

Again, dividing both terms of ^ 
by 8, the result is f. Since the terms of f toe prime to each other, the 
lowest terms of f| are }. 

The same result may be obtained more directly by dividing the teimg 
of the given fraction by their greatest common divisor 12. 

* Sides are omitted when the oral exercises and explanations are so Ihll and e& 
pikii that the pnpil can raadilf constnict a rule for himself* 
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FRACTIONS. 




Bednoe to their lowest terms, 




9. nW. 
10. H- 

11. T%- 

12. m 


13. ^. 

14. iff 

15. .tihs- 

16. m- 


17. Hf. 

18. «f 

19. +!*». 

20. iWi- 


21. HH. 

22. iHI- 

23. AVW. 

24. m\' 



25. Express in its simplest form the quotient ol 441 divided 
6y 462. Of 189 divided by 273. 

26. Express in the simplest form 1344 divided by 1536. 

27. Which is the greater fraction, and why, t%, or iff? . 

28. Change 168-r-252 to the form of a fraction in its lowest 
terms- 81—63. 160-^400. 324-T-612. 

107. To change an integer or a mixed number to 
the form of an improper fi^action* 



ORAL EXERCISES. 

1. How many thirds in 4? 

Akaltsis. — Since in any namber there are 8 times as many flwrd» as 
whole ones^ in 4 whole ones there are 8 times 4 tMrdi = J/. Hence, etc 

2. In 4 bushels, how many eighths of a bushel? 

3. In $1 how many fifths of a dollar ? Sixths ? Eighths f 
Tenths? Twelfths? 

4. In 5f yards, how many fourths of a yard P 

Akai<T8IS. — ^Since in any nnmber there are 4 times 9BXD».ixffcmih$ as 
there are whole ones, in 5 yards there are 4 times 5/wr^ or ^ of a 
yard, plus f of a yard, eqtuds ^ yards. Hence, etc. 

5. How many sixths in $2|? In 5| rods ? In 7|- acres ? 

6. In 6 J cords of wood, how moxiy fourths of a cord ? 

?. Anfong how mauy boys can you distribute 5f quarts of 
chestnuts, if you give them J of a qualrt each ? 

8. How IS an inte^q^er or a mixed number changed to the 
form of an impropei: fraction? 
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WRITTEN EXERCISES. 

108. 1. Change 81 to a fraction having 24 for its clenom- 
inator. 

Solution. 81 x 24 = 1944. H^ce, 81 = H|^. 

2. Change 49^ to twelfths. 

Solution. 4»A=49+A; 49x|-t = W; W+A = W- 

3. Change 44 bushels io fourths of a bushel. 

4. Change 16| years to thirds of a year. 

5. Change 29^ weeks to sevenths of a week. 

6. In 78 pounds, how many sixteenths of a pound F 

Beduce to improper fractions. 



7. 75^. 

8. 224^. 

9. 307 tf. 



10. 86^. 

11. 450i|. 

12. 261JSr. 



13. 1227^, 

14. 2476|^. 

15. 1307V^. 



109. To change an improper fraction to the form of 
an integer, or a mixed number. 

ORAL EXERCISES. 

1. In ^y how many units or ones ? 

ANALTSiB.--Siiice i fourths equal 1, IS fourths are as many times 1 as 
4 foanhs is contained times in 18 fourths, which is 4f times. Hence, 
V = 18+4 = 4}. 

2. How many times 1 are ii^? ^? H? V? «? 

3. How many yards are V^ of a yard ? ^? Af? 

4. How many dollars are $^ ? $V? W? Hi? 

6. In fl of a foot, how many feet ? In ^^ of an acre, how 
many acres? In ^ of a ton, bow many tons ? 

6. If a man buy ^ of a yard of cloth, how many yards does 

he buy? IfH? IfW? 

7. How is an improper fraction changed to the form of an 
integer, or a mixed number ? 
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WBITTCH CXCBCISCS. 

UOl 1. Chmge ^^ to die fiomi of a mued numbei^ 

fiouTliOBL— H^ = l^^-9 = 16}. BeMr.^ = 1ii. 
2. In -^i^ of a poand^ how naaj pounds? 
3u In ^ff^ of a dollar, hov maoj doDars? 
4. Hov many rods in •S^crf'a rod? 

Bedooe to in ii i gns <v mixed nnmben^ 



3l AfL. 

7. W- 

111. To 



9. 
10. 
11. 
12. 



a^ 






13L 
14. 
15. 
16. 






JLX 



frartMNis to 



OBAL EXEBCISEa.. 

L Hovmanys&zflbinl? Inf? In^? 

2. How man J ct]^A/A« in 1 ? In |? In}? In}? 

3. How can f and i be changed to 12th3? To »ths? 

4. Change } and { to fractions of the same denominator F 

5. If the denominator is moltipUed hj any nmnbery how is 
the value of the fraction preserved ? Why ? (102, 1, 1.) 

6. Change f and } to 15tfas; to SOths; to 45tli8. 

7. Change }| and }| to 5th3 ; to lOths. 

8. If the<2fiBaiiitiiafarbediTidedbTanynnmbGr,how]8tfas 
wtlue of the fraction preserred ? Why ? (102, 1» 2.) 

9. What is a multiple of a niunber? A common mnltijft 
of two or more numbers ? (93^ ^L) 

10. Kameamnltipleof 2; of 4; of 6; of & 

IL What is the common multiple of 3 and 4? ()f4aiid5F 

12. What is the L.C.V. of 2, 5, and 10? Of 2, 3, and 4? 

13. What is the Xi.c.11. of the denominators ^\^ and }7 
Off, I, and}? Of},}, and}? 
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112. A conivfion denominator is a denominator com- 
mon to ^wo or more fractions. 

A common denominator of two or more fractions having different de- 
nominators most be a common mtiUiple of the given denominators. 

113* The least common denominator of two or 

rnore fractions is the L.G.M. of their denominators. 

' When the fractions are in their lowest terms, and the denominators 
ve prime to each other, their continued product is the l.c.d. 

WRITTEN EXERCISES. 

114. 1. Change I, f^ and \ to equivalent fractions baring 
a common denominator. 

ExFLANATiOK. — Since the denominators are 2x3x5:= 30 

prime to each other, and in their lowest terms, ^ - ^« ^ . 

their product 30 is their L.C.M., and hence the * ^^ f^ — tt 

Ia c. d. of the fractions ^, |, and f. f ^^ W = %i 

To find the numerators, take snch x>art of the i ^^ }l( = 1^ 

common denominator as the given fraction is 
of 1. Thus, i of 30 = 15 ; |of 30 = 20; and(of 30 = 24. Hence, eta 

Ohange to fractions having a common denominator^ 



2. fandf. 

3. ^and^. 



6. A. h and f 

7. i, t, and ^. 



4. 4, 1, and |. 

5. -^, f , and \. 

8. Change f , \y and ^ to eqaivalent fractions having the 
least common denominator. 

Explanation.— First find the 7)3 7 14 f = ff 

li.c.M. of the given denominators, ~g J 2 4 = ^4 

which is 42. This must be the ^ « ^ .^ j. . . 

least common denominator of the -^ X o X 7 — 4/tf TT — tt 

given fractions. (11 3«) Bednce mixed nmnhers to improper fractions 
and fractions to their lowest terms, before finding the l. c. m. 

Change to fractions having the least common denominator: 



9. i, H, and «. 

10. ^, H^ and A. 

11. «,A>and|f 



12. i, 24, 1, and lA- 

13. 6i, A, 7, and If 

14. H.iWr,H. a^d2f 



ADDITION AND SUBTRACTION. 

INDUCTIVE EXERCISES. 

115. 1. What is the sum of | and J ? Of | and J ? 

2. How many times 1 is the sum of \, f , and 4 ? 

3. What is the difference between ^ and ^? ^ and f ? 

4. How much is ^ less ^^f ? ^ less ^ ? H less ^ ? 

5. A gentleman who owned a sail-boat sold ^ of it. What 
pcirt did he still own ? 

6. How many times 1 are f +1+1? i+t+f? 

7. A boy paid $\ for a slate. If for a reader, and tf for an 
arithmetic. How much did he pay for all ? 

How are fractions haying a common denominator cidded or snbtraeUdf 

8. What is the fractional unit of |? Of |? Can | and { 
in their present form be added? Why not? Can one be 
subtracted from the other ? Why not? 

9. What change must be made in f and f before their sum 
or their difference can be found ? 

10. Mary paid $f for some ribbon, and $| for a pair of 
gloves. How much did she pay for both ? 

AifTALYBis. — She paid the smn of $} and $}. f is equal to ^, and f ia 
equal to |i ; ^ and |f are {i, or 1^. Hence, ohe paid $1^, 

11. A man having f of a ton of coal, bought f of a ton 
more. How much had he then ? 

12. A boy having $}, gave $| for a necktie. What had he 
left? 

Analysis. — He had left the difference between $f and (}. f is equal 
to A, and i equals ^ ; ^ less ^ are ^ Hence, he had $^ left 

13. A man owning f of an acre of ground, sold ^ of an 
acre. What part remained ? 

How are fractions having^ different denonunatois addad or aubfracMf 
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14. A farmer sold 3^ tons of hay to one man^ and h\ to 
another. How much did he sell to both ? 

Akaltsis. — The sum of Z\ tons and 5| tons. 5 and 8 are 8 ; and \ 
and f are {, which added to 8 makes 8f tons. 

15. A man bought h\ cords of wood at one time, and 7^ 
at another. How much did he buy in all ? 

16. From a piece of cloth containing 12J yards, 5^ yards 
were cut. How many yards remained ? • 

Analysis, — The difference between 12} yards and 5J yards. \ from 
\ leaves {, and 5 from 12 leaves 7. Hence, 7} yards remained. 

17. If a ton of coal costs $7|, and a cord of wood $4^^ what 
is the difference in their cost ? 

How are mixed numbers added or subtracted? 

18. What is the sum of J, i, and |? Of f, J, and |? 

19. Find the sum of |, J, and ^. Of ^, J, and ^. 

20. Subtract f from | ; f from | ; | from | ; | from |. 

21. If a grocer buys tea at $| a pound, and sells it at If, 
does he gain or lose, and how much ? 

22. How much greater than 2 is f +^+1^? 

23. What is the difference between 4 and 2| ? 5| and 7^? 

24. Write on the slate or board, 



1 


2 


4 


5 


1 


4 


7 


8 


5 


10 


2 


8 


6 


8 


6 


2 


6 


2 


4 


8 



1. Give sum of each fraction and the one at its right 

2. Giye the difference. 

3. Give the sum of each three fractions successively. 

4. Give the difference between the sum of two fractions and 
the one at the right. 

Peinciple. — The sum, or difference of two or more fractions 
can be found only token they have a common denominator^ and 
when they express fractional units of the same kind. 
6 
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WRITTEN EXERCISES. 

116« 1. From the sum of -/^ and \ tBke the difference be- 
tween \\ and J. 

2. A man owning f( of a cotton-mill^ sold \ of the whole 
to one man and f to another. What part had he left ? 

3. From the sum of 14^ and 9| take the difference be- 
tween 25f and 16^. 

4. A clerk earned $75f one months and paid for board $28}, 
and other expenses 127-^-* How much bad he left ? 

Find the value of 

10. 28i + 36|— (44— 13J). 

11. 86A~(50i+15i~6i). 

12. 8i+i+5i-7A. 



A. 



5. i+i+l 

6. 4|+2|-5i. 

7. 18-5i+3f-T:V 

8. 8^+12|~lH+H. 



13. A lady having $50, paid $12| for a bonnet, $17| for a 
shawl, and $3^ for a veiL How much money bad she left ? 

Find the sum 

14. Of A, if and ^. 

15. Of I, I, and f 

Find the difference between 



16. Of 42, 31tV, and 9^. 

17. Of 204tV, 50H, and 7^- 



18. \ and f^. 

19. If and f 



20. If and 2f . 

21. IGandaJv. 



22. 63J and 71^. 

23. 106and95if 



24. Bought a quantity of coal for 1136^, and of lumbei 
for $350f . I sold the coal for $184|^, and the lumber foi 
$41 6f. What was my whole gain ? 

25. A merchant sold 46f yards of cloth for $127^, 64f 
yards for $226^ and 76 J yards for $312f . How many yards of 
cloth did he sell, and how much did he receive for the whole? 

26. A man having $25}, paid $6| for coal, $2^ for dry 
goods, and $| for a pound of tea. How much had he left? 
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27. A man bought a ton of hay for $15f, a barrel of flour 
for %^^^ and a barrel of apples for $3^. What change should 
be given to him for 3 ten-dollar bills ? 

Complete the following equations : 



28. t+4-*+4= ? 

29. 8i + 2i-5^ = ? 
3Q 48— (164-3i) = ? 



31. 411+56~243V-4H = ? 

32. 120— 51t + 90i^f-| = ? 

33. 342-(21V»5-|-t-9) =? 



MULTIPLICATION. 

117. In all examples of multiplication of fractions, either 
one or ioth of the factors will \>q fractional, 

INDUCTIVE EXERCISES. 

lis. 1. What part of a bushel is 3 times {^ of a bushel ? 

2. What part of a cord is 6 times ^ of a cord ? 

3. At If a pound, what will 4 pounds of sugar cost ? 
Analysis. — 4 pounds will cost 4 times $f, or $p^ = $J^ = %1\ ; or 

•I-*-* = It = $U. (102,I.) 

4. At If a bushel, what is the cost of 3 bushels of oats ? 
6. Of 5 bushels? Of 6 bushels? Of 8 bushels? 

6. If a horse eats f of a bushel of oats in a day, how much 
will 2 horses eat ? 4 horses ? 6 horses ? 8 horses? 

How many ways to multiply a fraction by an integer, and what are 
they ? 

Show that multiplying the numerator of ^^ by 4, or dividing the de- 
nominator by 4, multiplies the fraction by 4 (102, 1.) 

1. Multiply i by 7; T«j by 6 ; V^ by 5; A t)y 8 ; I by 9. 

A fraction is mvUiplied by a number equal to its denominator by caTi- 
teOing the denominator. Thus, J x 8 = 7. 

Cancelling tkfoustor of the denominator multiplies the fraction by that 
factor. Thus, ^'x^ = f . 

8. Multiply * by 9; iV by 6; I by 7; A by 8; H by 13. 
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9. At $3f s box^ what wiU 4 boxes of raiging coet ? 

Akaltbis. |8)r:(]^,and4iime0f|^ = $16. Or, 4 tiiiieB $} = $8^ 
•Dd 4 times $8 = $12 ; $134- $8 = $16. 

10. Mnltiply 6^ by 4 ; by 6; lOf by 4; 9f by 6. 

11. At $8f a barrel, what is the cost of 3 banels of floor? 

12. What is i of 12 pounds ? ^ of 24 men? iof$40? 

13. Multiplying by \y \y \y \y \y etc., is the aaiDe as divid 

ing by what integers? 

When 2k fractional pari of an integer, or of & fmction, is to be takeOi 
the word of, and not tiiMBt should be nsed. 

14. At $7 a ton, what will } of a ton of coal cost? 

AiiALTSiB.~It win cost f of $7, or 3 times i of $7. ^ of $7 is $1|, 
and 3 times $1} are $5}. 

15. If an acre of land produce 40 bushels of com, how much 
will J of an acre produce ? |? |? i? A? 

16. What is I of $5? Of $7? |of$16? iof$20? 

17. Multiply 6 by I ; 8by^; ^byS; 15by|; 24by|. 

Show that a fraction of an integer equals the product of the intcgor 
by the fraction. 

How is an integer multiplied by a fraction? 

18. At $12 a ton, what will 5f tons of cheese cost ? 

Analysis. — ^It will cost 5{ times $12. 5 times $12 are $60, and | of 
$12 are $4|, which added to $60 make $64). 

19. If a man earn $4 a day, how much will he earn in 6| 
days ? In 5| days ? In Sf days ? In lOf days ? 

20. What is i of 6 tenths? | of 9 twelfths? ^ of 8 ninths ? 

21. Which is greater, i of ^, or ^ of i? J of f, or \ of | ? 

22. If I own f of a farm, and sell | of it, what part of the 
farm do I sell ? What part do I retain ? 

23. A boy having $i, gave f of it for a knife. What part 
of a dollar did he pay for the knife ? 

Analtsib.— He paid f of $}, or 5 times i of $}. ) of $f is $A^, and 
6 times $yv u^ Vi* ^^ $!• 
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24. If a ponnd of cofiee cost tf, what ooBt f of a pound ? 
%b. At %\ a gallon^ what will f of a gallon of syrup cost ? 

Fractions with the word of between them are sometimes called torn- 
pound fraetioiu. The word of is equivalent to the sign ( x ) of multipli- 
cation« Thus, {o/f = {xf ; (i^9 = (x9, etc. 

26. What is f off? ^of J? jfoff? foff? 

27. Whatis4x|P ^,rX|? |xA? ix^? 

28. A man owning f of a mill^ sold | of his share to his 
brother. What part of the mill did each then own ? 

29. At $8| a barrel, what will | of a barrel of flour cost ? 

ANAiiYSis.— It will cost } of |8}, or 3 times i of |8}. i of $8| is $2^, 
and 8 times $2^ are |6}. 

30. At 19 J a case, what will f of a case of slates cost? 

31. At $5^ a yard, what will |> of a yard of cloth cost ? 

32. At $1 a yard, what will 6^ yards of flannel cost ? 

.'■ 

Ahalybib. — ^It will cost 6)^ times $|. 6 times $} are $4, and \ of $} 
Is %\t which added to |4 makes $4|. 

33. If a man hoe \ of an acre of corn in a day, how many 
acres can he hoe in h\ days ? In 6f days ? In 8| days ? 

34. What will %\ yards of silk cost, at $3-^ a yard ? 

Analysis. 2J = j, and 8J = ¥ ; and J^ x |=J^=$7i. 

Hednce mixed numbers to improper fractions, aad then proceed as in 
muMpljing one fraction by another. 



Find the value of 



36. 4xf 

36. IJxf 

37. Ax6+. 

38. 4ixlt. 



39. 4 of 10 weeks. 

40. J of 12 rods. 

41. I of 27 yards. 

42. \ of 40 acres. 



43. j- of f of a mile. 

44. ioff ofjoftl. 

45. I of 4-,-^ leagues. 

46. i of 6| pecks. 



What is the product 

47. Of 2i times 12 cents ? 

48. Of 5| times $7? 

49. Of 4^ times 9 feet ? 



Find the result 

50. Ofl6— Axl2|. 

51. Of4J+|ofli— 



iV« 



52. Ofi|ofV+^x0. 
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FRACTIONS, 



119« Pbxkciplbs.— L A fractwn is muUiplied hy mtiUi" 
plyifig Us numerator, or hy dividing its denominator by any 
integer. 

II. Tlie product of two or more factors^ whether integral or 
fractional, is the same, in whatever order they are used. 



WRITTEN EXERCISES. 

120* AU operations in multiplication of fractions may be 
reduced to one uniform and simple process^ and often much 
abbreviated by cancellation. 

Binoe the analyaes and principles of tlie Inductive Exercises an 
eqoaUy applicable to similar written exercises, further explanations are 
unnecessary. 



1. Multiply n^ by 16. 
^Xl6=^^ Or, 

=i=if. 'n 

Pbin. I. J. 
Or, n^xl5=-J^ 5 



76 + lft 



7 

1_ 
If 



2. Multiply 15 by ,^. 

16x^=MtF Or, 

= i = lf 1 

Or, •?! 

15 Xn^ = 15^75x7 5 
= lf. 



7_ 
If 



All factors common to the numerators and the denominators should be 
cancelled before multipljing. 

It is obvious, that in multiplying a fraction by an integer, or an int(/ 
ger by a fraction, the result is the same. (Pam. IL) 



3. Multiply 17| by 6. 




4. Multiply 27 by 6f 




lt\ Or, 17i = ifi. 


27 Or, 6i = V' 


6 »^ 


155 


6* • 1 


«• 


loa = 17 X 6 1 


«» 


162 =27x6 ♦ 


58 


H= |X6 3 


310 


12 =27xt 


174 


103i = 17| X 6. 


1034 


174 =27x6f 
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6. Multiply If by |. 

Hxf = «t = f Or, 

1^» 



. Or, 



6 



5 = 1. 



6. Multiply f of 4| by 3. 

Or, 



tx|xl=if=7f \ 

% 

2 



5 

t 



16=;:7f 



Rule. — 1. Change integers and mixed numbers, if any, to 
the form of/ractionSy and write the numerators on the right, 
and the denotninators on the left of a vertical line. (74^ N. 2). 

2, Cancel equal factors, if any. j[%en the product of the 
remaining factors on the right will he the numerator, and the 
product of the remaining factors on the left the denominator 
of the required product. 

When the maltiplier is a mixed number, and the multipllcaiid large, 
and an integer, we may multiply by the integer and fractional part sep* 
arately, and add their prodacts. 



In like manner, multiply 



7. ^ by 12. 

8. «by9. 

13, 139 by A. 

14. 290 by f 

19. A by f. 

20. H by ^V 

Find the resnlt of 



9. ^ by 15. 
10. ^ by 36. 

15. 216 by it. 

16. 526 by JV- 

21. A by H. 

22. \i by A. 



11. T*T by 17. 

12. m by 22. 

17. 796 by 9J. 

18. 2112byl0|. 

23- H by H- 
24. Hbyi. 



26. |x}. 
26. If xf 

27. iVxei. 

28. 'Hxlf. 



29. 10-f of 3f. 

30. 6f+2f xf. 

31. H-iof 2f. 

32. ff Xf+S^, 



33. 2fxf-f oflf 

34. 16~T^xl2|. 

35. 4f+f of If-^ 

36. if ofV-+3ixO. 
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Find the cost 

37. Of } of a yard of flannel, at If a yard* 

38. Of 6^ pounds of rice, at ^ cents a pound. 

39. Of 8f bashels of apples, at 37^ cents a bnsheL 

40. Of 21f yards of calico, at $^ a yard. 

41. Of 15 tons of coal, at $7t a ton. 

42. Of 9| pounds of coffee, at 28^ cents a pound. 

43. Of 56 pounds of cotton, at 18} cents a pound. 

44. Of f of 5^ pounds of wool, at 47 cents a pound. 

45. Of ^ of 9 pounds of honey, at \ of 18f cents a pound. 

46. Of 15 cords of bark, at $4| a cord. 

47. Of 24J- pounds of tea, at $) a pound. 

48. Of 80 yards of cloth, at 14^ a yard. 

49. Of 21| bushels of com, at $^ a busheL 

50. Of I of 5| tons of hay, at $15^ a ton. 

51. Of 18} barrels of crude oil, at I7f a barrel 

52. Of \ of 18| yards of silk, at | of $5 a yard. 

53. Of 126 pounds of beef, at 9^ cents a pound. 

54. Of 36^ tons of railroad iron, at $62^ a ton. 

55. Of 35 horses, at |205| each. 

56. Of f of 156| acres of land, at | of t54^ an acre. 

57. Of 28| bushels of sweet potatoes, at llf a busheL 

58. Of I of a yard of satin, at %^ a yard. 

59. Of ^ of an acre of land, at $125 an acre. 

60. Of 7|^ tons of middlings, at $26| a ton. 

61. Paid $365|^ for a horse, and sold him for \ of what hi 
cost. What was the loss? 

62. When peaches are worth $| a basket, what are 126| 
baskets worth ? 

63. What is the cost of |> of 6^ tons of coal, at f of $7^ pel 
ton? 

64. If a family consume \\ barrels of flour a month, how 
many barrels will 5 such families consume in 4^ months ? 

65. Find the yalue of (129—764) x A ofl2}— 2t+21J x 61* 



DIVISION. 

121* In all examples of division of fractions, the divisor 
and dividend are either the one an integral, and the other a 
fractional number, or both are fractional 

INDUCTIVE EXERCISES. 

122. 1. What is the quotient of 8 ninths divided by 4P 

2. Dividing | by 4 is taking what part of f ? 

3. i off is what part of 1? iofj? iof*? iot^f 

4. Dividing by 2, 3, 4, 5, etc., is the same as multiplying 
by what fractions ? 

5. If 4 slates cost $1, what is the cost of 1 slate ? 

Analysis. J of $}, or $^i^ = || ; or, $^^ = $t* (102, II.) 

6. What is the quotient of Jf divided by2?3?4?6?9? 

7. Divide|by4;4by5;iby6; ^hyS; Uhj7. 

How many ways to divide & fraction hy an integer, and wliat are tbey ? 
Show that dividing the nnmerator of f by 8, or multiplying the de- 
nominator by 8, divides the fraction. (102, 11.) 

8. DivideAby4; Hby5; ^hjH; |by9; |byl2. 

9. At $4 a yard; how many yards of silk can be. bought 
for 1214? 

Analysis.— As many yards as f4 is contained times in $21f , or ^ of 
21f = i of -44, or V = 6f times. 

. Or, 4 is contained in 21 f, 6 times and 1^ or J^ remainder ; ^ of A^ if f » 
^hich added to 5 makes 5}. Hence, etc. 

10. Divide | by | of 20. if by | of 15 ; ^ by i of 40. 

11. Divide aj by 6 ; I04 by 7 ; 181 l>y ^^ 5 H ^J S- 

12. Divide f of 21 by | of 10 ; J of 29 by i of 63. 

13. If a man walks 18f miles in 4 hours^ how far does he 
walk in 1 hour? In 3 hours? In 5 hours? 
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14. What is the quotient of 1 divided by J ? J? J? J? 

Show that dividing bjr |, \, and \ i« tl^ same as multipljing bj 2, 3; 
and 4. (102, 1, H.) 

15. in 2 are how many times I? |? }? i? i? |? 

16. Dividing 4 by | is the same as multiplying 4 by what 
fraction ? 

17. At %\ a yard, how many yards of cloth can be bonght 
for $6? For $9? For $10? 

Air.u;TBTB. — As many yards as %\ is contained times in $6. 6 is eqaa] 
to '^, and 4 fifths is contained in 30 fifths 1\ times. 

Or, %\ is contained in $1, } times, and in $6, 6 times f , or i^, equal to 
7i times. Hence, etc. 

18. Divide7byi; 8by|; 12 by}; 9by}; 10by|. 

19. At %\ a bushel, how many bushels of turnips can be 
bought for $4? $6? «7? 18? $10? 

20. How much butter at $| a pound can be bought for $2 ? 
$4? $6? $9? 8? 12? 

How is an integer divided by a fraction ? 
What is the reciprocal of a fraction ? (99, 4) 
Show that maltiplying an integer by the reeiprocal of a fraction dimdes 
the integer by that fraction. 

21. How many times is | contained in J of 16 ? 

22. What will 1 ton of coal cost, if | of a ton cost $7 ? 

23. How many times is f contained in 6 ? In 8 ? In 11 ? 

24. How many turkeys can be bought for $9, at $1| each? 

25. How many garments can be made from 15 yards of 
cloth, if each giirment contains 2^ yards? 

26. How many times is 2 eighths of a yard contained in 6 
eighths of a yard ? | of a mile in f of a mile ? 

27. At $^ each, how many pineapples can be bought for 
*iV? For $3^? For$H? For Iff? 

How is one fraction divided by another, when they have a eommdm 
denomnatiMr^ 
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28. At %\ a pound, how mach tea can be bought for tf ? 

Ahaltsis. — As many pounds as ${ is contained times in ${. $|=:|^ 
and $2 = %\l ; $/^ is contained in f }{, IJ times. 

Or, multiply the dividend by the reeiproeal of the divisor |. 

29. How many pounds of honey, at $i a pound, can be 
bought for *f? For$f? For$f? Por$V\r? 

30. Dividefby|;|byi;OyJ;*byi; AbyJ. 

How is one fraction divided by another when they have not a comsK^ 
denominator? 

31. In 2^ acres of land, how many building lots of { of an 
acre each ? 

Reddoe mixed numbers to improper fractions^ then divide as we di- 
vide one fraction by another. 

32. At $^ a yard, how many yards of cambric can be 
bought for $f? For$J? For ti? ForlSJ? 

33. At tf a bushel, how many bushels of onions can be 
bought for $4^? For$5i? For $3f ? 



Divide 

34. ^ of a week by 6. 

35. 2i miles by 7. 

36. 16| rods by 10. 

37. i of f of a ton by f 



Divide 

38. i of I by}. 

39. f of 21 by |. 

40. ^ of 4f gallons by f 

41. 9 times | of a day by 1|« 



Find the value of 



42. i|H-6. 

43. ^-=-8. 

44. lH-^6. 

45. 4|-^7. 



46. 9f H-5. 

47. 134-3-4—21. 

48. 27}-^6 + l|. 

49. fi-=-7xlO. 



50. 1^-1-9 xf 

51. 5|x4 + 13i-^3. 

52. ^-^.7x|of If 

53. ^^i X 1^4. 



123. Peinciples. — L A fraction is divided by an integer, 
either by dividing its numerator, or by multiplying its denom^ 
inator by that integer. 

II. Any integral or fractional number is divided by multi* 
plying it by the reciprocal of its divisor. 
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FRACTIONS. 



WRITTEN EXERCI8E8. 

124, In division, as in maltiplication of fractions, all 
operations may be reduced to (yM process, only differing 
from maltiplication by inverting the terms of the divisor 
(99, 4). 

The ludactiTe Exeidses will fnniish all instmction neoeaeaty for the 
pupil to nnderatand and explain all qpeistions in the Written Exercises. 



1. Divide fl by 6. 
Or, (133, L) _« 



3. Divide 50| by 8. 

50fH-8=f!|=6A. 5 
Or, 



8 )50f 
6A. 



10 



es 



2. Divide 6 by ^. 

Or, * 

Vrf»-T-H = 8l. 3 26=8i. 



63 



6A. 



6. Divide 31 by f of 2|. 






V^l=¥xi=l«- 8 



13 

i 



13=1|. 



4. Divide -^ by |. 

A^i=A X f =2|. 
Or. 

6. Divide 3) by 4|. 

3t = }:4|=V; ^ t 

3i-H43=JxA *?i 
=i. 6 



*I0 
5 



13 

n 



4=f 



BuLE. — Change integers and mixed numbers, if any, io the 
form of fractions; then multiply the dividend by the becip* 
nocAL of the divisor (133, 11). 

Apply cancell&tion wlien practicable. 
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In like manner divide 



7. H by 18. 

8. fi by 10. 

9. ^ by 14. 
10. 66byl|. 

11. m by «o. 

1^. lit by If. 



13. 73ibyl0. 

U. 125f by20. 

15. 236^ by 16. 

16. AbyH. 

17. 45} by 8. 

18. 92 by 5^. 



19. i of 30 by 12. 

20. \ of 142 by 16. 

21. I of 8 by 20. 

22. 16ibyl3i. 

23. Aof 4by|of3i. 

24. 44byiof 5ix7. 



25. If a man dig 29^ rods of ditch in 14 days, how much 
does he dig in 1 day ? 

26. If 1^ bushels of oats cost $f , what costs 1 bushel ? 

27. If I of a farm cost $6270, what did the whole cost? 

28. If \ of an acre of land cost $63, what cost 1 acre ? 

29. If 54 horses cost $4622|, what is the cost of each ? 

30. If 12 ploughs cost $124|, what is the cost of each ? 

31. At $3f a cord, how many cords of wood can be bought 
for $40? For $150? 

32. How many bushels of pears at $f a bushel can be bought 
for $18? For $39? 



Divide 

33. I by f 

34. Aby|. 

35. I by f 

36. ^ by f 

37. « by A. 



38. A by H. 

39. Hbyioff 
^. !♦ by I of If 
41. iof}by|. 
^^. iof|by^. 



43. Hby + off 

44. 9|byiof5. 

45. 44 by 2}. 

46. 12V\r by i of 6}, 

47. } of 26f by 2f . 



48. How many pounds of tea, at $1^ a pound, can be boughfi 
for $151 ? 

49. At $6f a ton, how many tons of coal can be bought for 
$160? For $248? 

50. At $^ a yard, how many yards of cloth can bo bought 
for $9? For $24? For $64? 

51. At $1 a pound, how many pounds of butter will $110 
buy? 
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FRACTIONS. 



KL What is the yalue of H? 

«i_V_ 22^11 
8|"" Y"" 9 • 3 * 

_. 22 , 11 tt t 2 

s 
The aboye ii only an egpreMian of 



Or, 



3 



2 = |. 



> and flimplj means, dividi 



2| bj 8}. Bach ezprefleions aie aometimes called Complex IhJUiUans. 



Find the yaloe of 
53. i, or of I -5- f. 

64. H, or of 2jH-3i. 



55. 



15 



57. 



58. 



A of 5i* 
}of2i 



59. If a horse eat 4 of a bushel of oats a day, in how many 
days will he eat 12} bushels ? 

60. At $6^ a bushel, how many bushels of cloyer seed can 
be bought for $40} ? 

61. At } of ^ a yard, how many yards of muslin oan be 
bought for }of $f ? 

For farther exercise upon fractional numbers » use the following, thus : 
take the first set of numbers, } and {; find, in the simplest form, their 
»ttm, difference, product, and, lastly, the quoHent of the first divided by 
the second. In like manner, treat each set in the double columns. 



62. i f 

63. I, f 

64. I, f 

65. a, i 

66. f, «. 

67. A, i 



C8. H. A. 

69. ^, A. 

70. 4|, f. 

71. 31, f 

72. H, 2i. 

73. ^, 2J, 



74. I, 2J. 

75. 6i, 8. 

76. 21|, A- 

77. 24i, |. 

78. 28|, If. 

79. 621, 36VV. 



80. 161, 131. 

81. 31, i of 21 

82. 91, 1 of 7. 

83. 1, 1 of 41. 

84 ^ *-. 
3|' 2i 



RELATION OF NUMBERS. 

135. To find what firactional part one number is of 
another. 

1. What part of 6 is 3 ? 

Analysis. — Since 1 is ( of 5, 3 is 3 times | or { of 5. 

2. What part of 9 18 6 ? Of 12 is 7? Of 24 is 18? 

3. Ten yards are what part of 25 yards ? 8 pounds, of 20 
pounds ? 9 eggs, of a dozen ? 10 ounces, of a pound ? 

4. What part of 3 is I ? 

AiULTBiB.^1 is i of 8, and f of 1 is | of i, or A of 3 ; or, {-1-3 = ^. 

6, Whatpartof 9isi? Of 8 is A? Of 20 is f? 

6. What part of 15 is IJ? Of 18 is 2^ ? Of 25 is 6J ? 

7- Whatpartof f isf? 

Analysis. —1 is f of }, and | of 1 is } of }, or ^ = f. Or, } = \t» 
and I = U* and the relation of | to | is the same as that of 10 to 12, 

« = f. 

8. What part of j is J ? Of^^isf? Offis^? 

9. What part of His T^? Of3iis}? Of2fisl|? 

BuLE. — Divide the number denoting the part by the number 
denoting the whole. 

136. To find a number when a firactional part of it 
is given. 

^ 1. 15 is } of what number? 

Analysis.— 15 is } of 4 times ^ of 15, which is 20. 

2. 16 is ^ of what number ? 4 of what number ? 

3. 31 J is f of what number ? | of what number? 

4. 4 is { of what number? 

Analysis. — f is | of 5 times ^ of f , which is If. 

5. i is I of what number ? | of what number ? 

6. 1| is \ of what number? g of what number f 
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7. 36 is I of how many times 4 ? 

Akaltsis.— 36 is f of 8 timea \ of 86, wMeh is 82, and 4 is Gontained 
In 82, 8 times. 

8. 28 is A o' tow many times 8 ? 12? 9? 16? 

9. 35 is \ of how many times 4 of 28 ? | of 30 ? 

10. I of 56 is A of what number ? 

Analysis. — | of 66 is 8 times \ of 56, which is 21 ; and 21 is ^ of 10 
dmes \ of 21, which is 30. 

11. { of 27 is f of what number? f of what number? 

12. j of I of 64 is { of what number ? | of what number? 

13. 54 is A of how many times 5 ? 6? 8? 9? 12? 

14. 45 is t of how many times 8? 9? 6? 7? 11? 

REVIEW. 

WRITTEN EXERCISES. 

127. 1. Change 21 to a fraction haying 25 for its denomi- 
nator ; 34 to 50ths , 75 to 18ths. 

2. Beduoe \ of f , \y and If to equivalent fractions having 
the least common denominator. 

3. The difference between two numbers is ^^ and the smaller 
94 ; what is the greater ? 

4. The product of two numbers is 56|, and one of the num* 
bers is 12f ; what is the other? 

5. What number divided by ^ will give a quotient of |? 

6. Find the value of 3x|x|x4| — 3|xix4x|. 

4 24 

7. Reduce the fractions -^ and rj to their simplest form. 

8. A fanner put \ of his com in one bin^ \ in another, and 
77 bushels in a third. How much com had he? 

9. If 3| pounds of sugar cost fs.33, what will be the cost of 
65| pounds? 
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10. A man owning { of an iron fonndry, sold \ of his share 
for $540^. What was the valae of the foundry? 

11. If I of a £arm is yalued at $1729^, what is the value of 
the whole ? 

12. A man having $150, gave $25 for a robe^ and { of the 
remainder for a harness. What part of $150 had he left ? 

13. Bought a horse for $275^ and sold him for $160. For 
what part of the cost was he sold ? 

14. A pole stands ^ in the mud, \ in the water, and 35 feet 
above the water. What is the length of the pole ? 

15. At $f a pound, how many pounds of coffee can be 
bought for $6^? 

16. If from 18f yards of cloth 2| yards are cut, what part 
of the whole is taken ? 

17. If 48 is I of some number, what is | of the same num- 
ber? 

18. If 7^ tons of hay cost $120, how many tons can be 
bought for $7« ? 

19. Qave 6| pounds of butter, at 36 cents a pound, for 3^ 
gallons of oil. What was the oil worth a gallon ? 

20. If -il^ of an acre of laud is worth $79}, what is 1 acre 
worth ? 

21. What number taken from 2^^ times 12^ will leave 20J? 

22. At ${ a yard, how many yards of silk can be bought 
for $10f ? 

23. What is the sum, the difference, and the product of \ 
and its reciprocal ? 

24. How many pounds of tea, at $| a pound, will pay for 
10} baskets of peaches, at $^ a basket ? 

25. A can do a certain piece of work in 8 days, and B can 
do the same piece of work in 6 days. In what time can both 
together do it? 

26. A horse and wagon cost $270 ; the horse cost 1^ times 
as much as the wagon. What was the cost of the wagon ? 
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27. If 7^ barrels of pork cost 160, how many barrels can be 
bought for $156, at the same rate ? 

28. What is the quotient of 1^ divided by its reciprocal? 

29. A certain sum of money is divided among 4 persons ; 
A has f , B ^, C ^, and D has the remainder, wfiich is 130. 
What is the whole sum divided ? 

30. How many times can a bottle, holding f of f of a gal* 
huy be filled from a demijohn containing \ of If gallons? 

31. If 5 be added to both terms of the fraction f , will its 
valne be increased or diminished ? 

32. If 5 be added to both terms of the fraction f , will its 
valne be increased or diminished? 

33. If 235f acres of land cost $4725}, what will 628 acres 
cost? 

34. From 100} tons of iron were sold 40f tons at t42f a ton, 
and the remainder at $40^. What was received for all ? 

35. A gentleman owning f of an iron foundry, sold f of his 
share for t2570| ; how much was the whole foundry worth ? 

36. Bought 320 sheep at t2^ per head ; afterward bought 
435 at 4;1| per head ; then sold f of the whole number 9X %\\ 
per head, and the remainder at $2^. Did I gain or lose, and 
how much? 

What is the yalne of 

37. (I of I of 3i+8f))H-(10J-7A) f 

38. (I of A-*- 15) X (15-^i of 4) ? 

39. (12|-^H— 15ixi)x4? 

40. (|of8i-3 X A) X (l-^i+Si) ? 

41. (|xl4-=-^ofl6)x37i? 

42. ^ of (2f -=-61) X (9f ^4f) ? 

IH^iofip 44 gf off . Uy 



DECIMALS. 



128. The nnmbera 1000, 100, 10, 1, ^, y^, -pjVr, etc., in- 
crease from right to left, and decrease from left to right, bj 
the sanae uniform ecale of ten. Thus, 1000 is ten times 100 j 
100 is 10 times 10; 10 is ten times 1; 1 is ten times ^, etc. 
Also, 1^ is one tenth ot-^; xW is one tenth of ^ ; iV is 
one tenth of 1 ; 1 is one tenth of 10, etc. The value of any 
decimal figure is alsvays -^ of the yalne of the same fignre in 
the next place to the left. 

1000 




1 ^ff lir TiiSv 

1. If a unit or 1 is divided into ten eqnal parts, what ib om 
part called ? 2 parts ? 5 parts F 

2. If 1 tenth of 1 ie divided into tm eqnal parte, what is one 
part called ? 3 parts 1 7 parts ? 25 parts ? 

3. If 1 hundredth of 1 is divided into ten equal parts, what 
la one part called F 9 parts ? 73 parba ?~ 

4. What is -1% of -^ of 1? ^ArofiVof-Arofl? -ArofTir' 

5. What is the Actional unit of 3 tenths? Of 5 hnn- 
dredths ? Of 25 thousandths ? 



NOTATION AND NUMERATION. 

129. A dectmal /ration or deHmal is one or more 
of the decimal diyisions of a unit* 

Tlius, T^, A» rh* TJtir» ^^9 *" dedmal fractions. 

The denominators of decimal fractions increase and decrease hy tlie 
ftnifarm icak of 10. Hence, the fractional units are always tenths, hun- 
dredths, thousandths, etc 

130* The decimal sign {.), or decimal point, is used 
to distinguish a decimal from an irUeger, and is always placed 
before the numerator of the decimal, when expressed alone. 

The number of figures after the decimal sign indicates the denomina' 
tar, and determines the uUue of the decimal expression. 

131. Decimate may be written in two ways, yiz. : either as 
comm>on fractions, the denominator beiDg expressed, or in 
decimal notation, the denominator being omitted. Thus, 

rf^ is written, .5, and is read, 5 tenths. 

^ '' .25, " " %b hundredths, 

i^ '' .125, '' " 126 thousandths, 

•f^ " .2436, " " 2^6 ten-thousandths. 

1. The denominator of a decimal, when expressed, is always 1 with 
as many ciphers annexed as there are figures in the given decimal. 

Thus, .4 = ^, .09 = jijf, .007 = tAt- Hence, 

2. The numerator, when expressed alone, must have as many decL 
mal places as there are ciphers in the denominator. 

Thus, A = •»> AV = .16, Tih = .018, TsWnj = -0014. 

* The terms ''^ fraction^'* and ^ dedmal''^ wfll hereafter be used to distingaifth the 
common from the decimal /<9rm of expression. Thas, \ or ^, and .76 are two/orm« 
of expresBion for the tame thing. 



NOTATIOl^ AtTD NUMERATION. 
132. Express in the form of a decimal, and read. 



1. ft- 


6. Ttl- 


9. ■«,■ 


13. 


AW- 


2- i-A- 


6. -fA- 


10. tAi- 


14. 


isBiu. 


3. A- . 


1- M,- 


"■ -rth. 


15. 


■n/fa- 


4. «.. 


8- T«»ir- 


12- -ftW- 


16. 


■MAf 


SxpresBin 


the form of a/roc/ion, and read 






I. .6. 


21. .040. 


25. .2162. 


29. 


.14036. 


8. .02. 


22. .024. 


28. .0056. 


30. 


.00402. 


9. .88. 


23. .010. 


27. .0320. 


31. 


.013700. 


!0. .15. 


24. .005. 


28. .0008. 


32. 


.000342. 



133. A mixed decimal oonaists of aa Integer and a 
decimal written together. 

In leading a iniied nnmber, tbeword " and" is ttlwaTS read to place 
ofthapinnf. ThQB,7.13iBread,7a»dl3hiuidTedlb8; 26.134 is read, 2a 
and 134 thoosandthB. 

134. The relation of integers and decimals to each other is 
clearly ahown in the following 



II 



iis 9: g is |gl lil 



f 11 

i 81 



III 



>>»"» iii s'il ss i tt Hi Hi 

Ojim, 655 BBS 65 5.65 555 .556 



Ihtegerb. 



The nnmber is read, 555 milli 
jnillioD 555 thousand 555 hundred-miUionths. 



DSCDfALS. 

555 thousand 555, and 55 
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135. As in integers^ 00 in decimals^ make the order of 
units the starting-point of notation and nameration, extend- 
ing the scale to the Uft of nnits' place in writing integers, and 
to the right of units' pkce in writing decimals. 

The first order to the l^ of units is tens, and the first order to the 
rig/U of onits is tenthi ; the second order at the left is hundreds, and the 
second order to the right is hundredike, and so on. The orders on the 
left and the decimals on the right, eqoaUj distant from units' place, cor- 
respond in name, and are reeiprooais of each other. Thas, the 2d order 
on the left is 1 ten, and the second order on the right is 1 tenth, and <^, 
or .1, is the redproeal of 10 ; the 8d order on the left is 1 hundred, and 
the 8d order on the right is 1 hundredth, and y^^, or .01, is the reciprocal 
of 100, etc. 

The Talue of any decimal order is always ten times the valae of the 
next lower order, or 1 tenth the valae of the next higher order. 

136* In writing decimals^ as in writing integers, vacant 
orders must be filled with ciphers. 

Since decimals are governed by the same laws of notation 
as integers, it follows that, 

137. Each removal of a decimal figure one place to the 
right, causes it to represent units of one tenth the value it*did 
before, and hence divides the number by 10. (17, III.) 

Thus, .08 is ^ the yalne of ^ ; .003 is ^ the value of .08 ; or, .8-1-IO 
= .08 ; .08+10 = .003. 

138. Each removal of a decimal figure one place to the 
left, causes it to represent units of ten times the value it did 
before, and hence multiplies the number by 10. (17, II. ) 

Thus, .06 is 10 times .005 ; .5 is 10 times .05 ; or, .005 x 10 = .06 ; 
X)5 X 10 = .5 ; .5 X 10 = 5. 

139. Ciphers annexed or rejected at the right of any deci- 
mal do not change its value, since they do not change the 
place of the significant figures of the decimal. 

Thus, .6 is the same as .00^ or .000, or .6000. 
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WRITTEN EXERCI8E8. 



140. Ezprei« deoimally : 

2. Seventy-five thonsandths. yjf^ = .075. 



2. Fifteen hundredths. 

8. Seven thousuidthfl. 

L Fifty-three thousandths. 

5. Nine ten-thousandths. 



6. 22 ten*thoiuuuidth8. 

7. 245 ten-thousandths. 

8. 104:2 hundred-thousandths. 

9. 14605 miUionths. 



10. iWV. 

11. 7xWf- 



tWWt. 



12. 

13. 127VA. 






14. 



16. 48Te*tr. 

17. 218xVWi^y. 



18. Four hundred thirty-seven thousand five hundred 49 
millionths. 

19. Three million forty thousand 12 ten-milliontbcL 

20. Six hundred and 24 hundred-millionths. 

21. Four hundred ninety-five million seven hundred five 
thousand and 43075 ten-millionths. 

22. Four million seven hundred thirty-five thousand and 
903624 hundred-millionths. 

23. Three million forty thousand ten ten-millionths. 

24. Twenty-four hundred-millionths. 

25. Eight thoussmd six hundred forty-five hnndred-thou« 
sandths. 

Copy and read the following: 



26. 


.705. 


34 


18.0031. 


42. 


.00078. 


27. 


.0028. 


35. 


6.306. 


43. 


.3050040. 


28. 


.3607. 


36. 


49.0703. 


44. 


.0003006. 


29. 


.00705. 


37. 


10.0064. 


45. 


42.0637. 


30. 


.400564. 


38. 


22.09042. 


46. 


108.0094 


81. 


.000256. 


39. 


1.10106. 


47. 


230.40685. 


82. 


.0010276. 


40. 


14.00370. 


48. 


30.26002015. 


33. 


.0000407. 


4L 


70.00063. 


49. 


8.040108463. 



DECIMAL CURRENCY. 



141. Currency is a term applied to all kinds of money 
in circulation, both coin dkiA paper. 

The legal ewrren/sy of the United States is a dedmal cairencjr, and is 
BometimeB called Federal money. 



143. The imit of United States money 
is the dollar; and dimes, cents, and mills 
are respectively tentM, h/wndredUa, and thou- 
sandths of the unit. 



The legal coin of the United States is as follows : gold, the double- 
eagle, eagle, half -eagle, quarter^eagle, thre&dollar, and one^lollar pieces ; 
silver, new currency-dollar, half-dollar, quarter-dollar, and ten-cent 
pieces ; nickel, the five-cent and three-cent pieces ; bronze, one-oent. 
The trade-doUa/r, used for commercial purposes, weighs 420 grainsL 
The new earreney-doUar of 1878 weighs 412} grains. 





Tablb of UNrrs. 

10 Mills (m.) = 1 Cent, . • et. 

lb Cents = 1 Dime . . d. 

10 Dimes =s 1 Dollar,. . $. 

10 Dollars = 1 Eagle, . . K 



EquivALEinis. 

r 10000 m. 
1000 (^ 
100 ci. 
10$. 



1^ = 



143. In bnsiness transactions, cents are often written as 
fractions of a dollar ; and the half-eeni either as a firaction {\) 
or as 5 mills. 

Thus, $7.42 may he written, $7^ ; 87} eents^ $.87} or $ 875. 

Qenerally, in husiness calculations, if in the final result the mills are 
less than 5 they are not regarded ; if 5 or more than 5, they are considered 
%eent. 

Thus, $6,424 would he called $6.42, and $6,426 would lie called $6.48. 
This usage wiU generally he adopted in the answers to examples in this 
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144. To change cerds to millB, mnltiply by 10 ; dollars to 
cents, multiply by 100 ; dollars to fnills, multiply by 1000, 
omitting the sign $, and writing cts., or m,, after the result. 

Thus, $.86 = 86 <;te.; |8 = 800^., or 8000 m. 

145. To change mills to cents, divide by 10 ; cents to doU 
lars, divide by 100;. miUs to dollars, divide by 1000, and pre» 
fix the sign $ to the result. 

TLoB, 740 mOZf = $.74 ; 645 (M^te = $6.45 ; 4200 fiuZZf = $430. 

Since the dollar is the unit, of which cents are Aundredthny 
and mills are thottsandths, it follows that 

146. AU the operations in decimal currency are the 
same as the corresponding operations in decimals* 



REDUCTION. 

INDUCTIVE EXERCISES. 

147. 1. How many tenths in 2 units ? In 6 units? 

2. How many tenths in 20 hundredths? In .40 ? 

3. How many hundredths in 2 units ? In 4 unifcs ? 

4. How many hundredths in 200 thousandths ? 

6. How many hundredths in 5 tenths? In .6 ? .1^ ,8? 

6. How many thousandths m .06 ? In .25 ? .48 ? .75 ? 

7. How many hundredths in .150? In .260 ? In .2500 ? 

8. In 400 thousandths how many hundredths? Tenths ? 

9. How many tenths of a dollar in $6 ? Hundredths ? 

10. Change 4 dollars 50 cents to cents. To mills. 

11. How many dollars are 300 cents ? 640 cents ? 

12. How many cents are 2600 mills ? Dollars ? 

13. How are thousandths changed to hundredths ? Hun« 
dredths to tenths ? Tenths to units f 

6 
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14. How are units ' changed to tentha? Tenths to hun- 
dredths ? Handredths to thousandths ? 

15. Express decimally 7 cents;; S'cents ; 9 cents. 

16. . Express decimally 5 mills; 6 mills; .6 cents 6 mills; 14 
eents 5 mills ; 22 cents 7 mills. 

17. What part of a dollar is 9 cents? 12 cents? 24i3ents? 
18 cents? ^0 cents? 75 cents? 

18. Change .5 to hundredths. To thousandths. 

19. Change .4 and .05 to thousandths ; .07 and .OL 

20. Change .5000 to thousandths. To hundredths. To 
tenths. 

21. What is a common denominator of .3 and .05? 

22. Change .2, .04, and .005 to equivalent decimals having 
a common denominatoT. .15, .6, and .125. 

How are decimals reduced to a common denominator ? 

23. Change .5, .08, and .023 to equivalent decimals, having 
a common denominator of 1000. Also, .14, .009, and .6. 
.7, .007, and .091. 

24. How many halves in ^? In-^? Ix^.^^'i 

25. How many fifths in 3^? In-^? -^? .6? 

26. How many fourths in ^ ? In .50 ? In .75 ? 

27. How many twentieths in ^ ? In^i^? In .20? 

28. In .50 how many halves ? Fourths? Tenths? 

29. How many fourths in .25 ? In .75? 

30. How many eighths in .40 ? In .80? In 1.20? 

How is a dedmal clianged to the form of a fraction ? 

31. How many tenths in ^? How many hundredths^ 
How many thousandths ? 

32. How many tenths in \ ? Hundredths in f ? In J ? 

33. How many hundredths in ^? In ^V? In -^ ? 

34. How many cents in ^ of a dollar? In ;J ? In ,} ? 

35. How many mills in -^ of a dollar ? In | ? In |? 
How is a fraction changed to the form of a dedmal t 



REDUCTION. 
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WRITTEN 

148. Eeduce 

1. 1615 to cents. 

2. $24.06 to cents. 

3. $9,206 to mills. 

Change' 

* 

7. 3467 cents to dollars. 

8. 10408 cents to dollars. 

9. 46725 mills to dollars, 
to. 30200 cents to dollars. 

Change 

15. .23000 to hundredths. 

16. .10200 to thousandths. 



EXERCISES. 



4 86 cents to nrills. 

5. $.763 to mills. 

6. $.47^ to mills. 



11. 762 mills to cents. 

12. 5607 mills to dollars. 

13. 3009 cents to dollars. 

14. 850 milld to cents. 



17. .9000 to tenths. 

18. .0700 to hundredths. 



19. Reduce .7, .05, and .304 each to hundred-thousandths. 
(139.) 

20. Reduce 2.5, .107, and .0008 each to ten-thousandths. 

21. Change 4, 2.17, .136, and .0408 to equivalent decimals 
having a common denominator. 

22. Change .375 to an equivalent fraction. 

Explanation— The numerator is 875, ,375 = -ArW = i» 
the denominator 1000, and the decimal ex- 
prefsed as a fraction is ^/^ =r {. Hence, .87fir = f: 

Change to equivalent. fractiona in lowest terms*: 



23; 


.16. 


26. 


«i76. 


29. 


.024. 


32. 


$.875. 


24 


.125. 


27. 


$.375; 


30. 


.6626. 


33. 


.0008. 


25. 


.625. 


28. 


1.665. 


31. 


.3135. 


34. 


.9376. 



35. Express by an integer and common fraction 8.25. 

36. Express by an integer and common fraction $12.75 ; 
25.005 ; $36,125. 



\ 
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DECIMALS. 



37. Bednce yf^ to an equivalent decimal. 

125 ) 2.000 



ExvLAKATiOK. — Since ^f^ 
= y^ of 2 units, and 2 units 
equal 2000 iho\uanim», ^^ of 



.016 Or, 



2000 thou^andihs is 16 <A^ ^ = ^J^ = ^g^ = .016 
iandtha, or .016. 



Beduce to equivalent decimals : 



46. J off 

48. fof2f 

49. *2iXTlT. 

Tb# sign + is sometimes placed after the result to indicate that there 
is stilt A remainder. Thus, ] = .666+, or .666|. 



88. 


H- 


42. 


H- 


89. 


H- 


43. 


iW. 


40. 


H' 


44. 


■sis' 


41. 


»A- 


45. 


iVf- 



50. 
51. 
62. 
53. 



•5|. 

$12|. 

t42H. 
$36if. 



ADDITION AND SUBTRACTION. 



INDUCTIVE EXERCISES. 

149. 1. What is the snm of 3 tetUhs and 6 tenths t Of -^ 
and yV ? Oi .6 and .4 ? Of .3, .4, and .5 ? 

2. What is the sum of T^hr and ^ ? Of .07 and .12? 

3. What is the sum of 16 tenths and 9 tenths t The differ- 
ence f 

4. What is the sum of 45 hundredths and 3 tenths f . The 
difference? 

5. What is the sum of ^ij^ and Tiftnr? Of .06 and .009 ? 

6. What is the difference between f and VV ^ i and .8? 

7. Find the sum of ^ and 4 expressed decimally ; of ^ and 6. 

8. Find the difference between 5 and f expressed decimally ; 
i^tween 1.75 and $.5 ; $i and 1.25. 

9. Find the sum of 12.5, $3, and 1.6. 

10. Which is greater, $.35 or ^? 1.7 or If ? If or $.75 f 

11. Which is greater, 30 cts. or $.3 ? $^ or 40 cts. ? 



ADDITION AND SUBTRACTION. 



119 



12. Find the value of 1^ — 30 cents; 80 cents — $.6. 

13. Find the sum of 12.5, 13, 1.4, and 1.15. 

14. Mnd the value of 1.75 — $.25 + .5 ; $ J + tYS — %{. 

How many decimal figures in the 9um of tenths and hondredths f Of 
bundiedthsand thoosandths? Of tenths and thousandths? 

How manj decimal figures in the difference between tenths and hnn 
dredths? Between tenths and thousandths? Between hundredths and 
ten-thousandths ? 

Principle.— 0«Zy decimah of like orders, expressing parts 
of like units, can be added or subtracted. 

150« Since integers and decimals increase and decrease 
uniformly by the scale of 10, decimals are added, subtracted^ 
multiplied, and divided in the same manner as integers, and 
the methods of proof are the same. 



WRITTEN EXERCISES. 



15]« 1. Find the sum of 
2.125, 13.07, 7.8, and .3142. 

2.1250 Or, 2.125 
13.0700 13.07 

7.8000 7.8 

.3142 .3142 



23.3092 



23.3092 



2. Find the difiTerenoe be- 
tween 18.5 and 2.3476. 

18.5000 Or, 18.5 
2.3476 2.3476 



16.1524 



16.1524 



The arrangement of the given numbers must be such that the decimal 
points shall faU in the same vertical line. 

The number of decinuil places in the result "vidll be equal to that ons 
of the given numbers which contains the greatest number of places. 

In like manner, find the value, expressed decimally, 

8. Of 16.5 + .0348 + 7^ + .07^ + 1.008 + f 

4. Of $.87i + I5f 4- $86 + $.338 + If + »102.96. 

6. Of $25i + $81.09 + $16) + $.87i + $150)> 



\ 
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& Of tl25.75 -- 141.095. 

7- Of $1,376 — $.88. 

8. Of IL875 — $f. 

9. Of$.76-$H. 

10. Of 578 tenths — 7.36. 



11. Of 7.005 — .7005. 

12. Of 4 — 24mil]ioiith& 

13. Of 10 — 10 thousandtha 

14. Of 11—1875 miUiontha 

15. Of $600 — 600 cents. 



16. Bongbt a farm for $25^.50 ; paid at one time $1046, 
and at another time $807.87. What remains nnpaid ? 

17. Bought groceries to the amount of $7.18 ; how mnch 
change must I receire for two five-dollar bills ? 

18. Bought a ton of coal for $7f, a barrel of sugar for 
$28^9 a chest of tea for $23.08, and a barrel of flour for 
$10.87f What was the cost of all ? 

19. A man bought an overcoat for $36}, a sack for $18{; 
and pants for $8.12j^y and gave in payment one fifty and two 
ten-dollar bills. What change should he receive ? 

20. A coal dealer bought 570.5 tons o^ coal, and sold at 
dilferent times 80.54 tons, 120^ tons, i^d 114| tons. How 
much had he left ? 

"^ 21. Deposited in the bank $2000, and drew out at one time 
$250}, at another $322.62|; how much remains in the bank? 

22. From a piece of cloth containing 56.25 yards, 24| yards 
were cut. How many yards remained ? 

23. Find the sum of 45 units, 25 tenths, 360 hundredths, 
75 thousandths, 52 ten-thousandths, and 406 millionths. 

24. A speculator haying 7346 acres of land, sold at different 
times 364j^ acres, 1235.125 acres, 2700} acres, and 850.65 acres 
How much had he left? 

25. A grocer has 2} barrels of A sugar, 5} barrels of B 
sugar, 3| barrels of sugar, 3.0642 barrels of crushed sugar, 
and 8.925 barrels of pulverized sugar; how many barrels of 
sugar has he ? 

26. A man having $14725, gave $3560 for a storo, und 
$7015.87} for goods. How much money had he left? 
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27. Bbnght a ton of coal for $6.08, a barrel of sngar for 
126 625, a box of tea for $16, and a barrel of flour for 17.40. 
How mnch less than $75f was the cost of all ? 

28. A man bonght a farm for $6736.75, which was $825| 
ess than he sold it for. What did he sell it fpr ? 

29. How many rods of fence will enclose a Seld, the sides 
of which are respectively 3472 rods, 48 J^ rods, 152.17 rodsj 
95| rods, and 56f rods? 

Find the decimal value 

30. Of (|.87i + I14|) - ($5.10 + $.75). 

31. Of (155.006 — .32) + (80.0032 + 55.1). 

32. Of $70 - ($25.4 — $10.12^) + $7|; 

33. Of .37i + i + 42 — (2 — .68}). 

34 Of $250 - ($170^ -^ $14i) + $H- 
35. Of $48^ + $.97 — ($t + $,62!^ + $|). 

MULTIPLICATION. 

INDUCTIVE EXERCISES. 

152. 1. What is 5 times ^ ? 6 times .3 ? 4 times JS ? 

2. What is 7 times y^ ? 5 times .08 ? 6 times .09 ? 

3. Whati8^x3? 3x.7? 4x.6? .5x7? 

4 WhatisTj,jX5? 5x.04? .05x7? 8x.06? 
6. WhatisV^rXA? •4x.3? .8x.7? .6x.9? 

6. WhatiSy^XiS-? .5x.05? .12x.6? .7x.ll? 

7. What is yJhr X tJtt ? .03x.07? .15x.06? 

3. What is 8 times $.6 ? 7 times yfir of a ^^^^^ ? 
9. Whatis8x.5? 8x.05? 8x.005? 8x.0005? 

How ixuuij decimal places In the prodact of t/nttomiiltipUed }afte9Uh9f 
Tenth$hj tenths? Tenths hy hundradthaf nundrecUhshj hundredths f 

Pbtkoiplb.— 2%e number of decimal phwes in any product 
is equal ia the decimal places in both f adore* 
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WRITTEN EXERCISES. 

153. 1. Multiply .64 by .8. 

EzFLAKATiOK.— Mnltiplj M in frictioiui (120, Ex. 5). 
Thus. .64x.8 = ^AxTV = ^Afc = .612. Or, 

Multlplj M in integers, and ainoe hvmd^edtiu multiplied 
by Ui^thM prodaoe HhauMondOUt the product must contain 
ihrte decimal places. (Pbih.) 



(2.) 
Multiply 4.64 
By 3.35 

Find the product of 

6. 6 times 12.45. 

7. 9 times .326. 

8. 26 times 4.007. 

9. 15 times .0038. 



(3.) 
53.062 
4.43 



.1346 
.203 



.64 

.8 

.512 



(6.) 
675.1 
.008 



10. .5 of $6.25. 

11. .22 of 3.84. 

12. .07 of $12,031. 

13. .042 of .506. 



14. $3.6 X. 045. 

15. .723x6.04. 

16. 2a7x.029. 

17. .186 X $4.02. 



If theie are not so many fififo'es in the product as tliero are decimals in 
both fSeustors, supply the deficiency by prefixing cipheis« 

To multiply by 10, 100, 1000, etc., remove the decimal 
pomt in the multiplicand as many places toward the right as 
theTe are cipher$ in the multiplier (138). 

Multiply, and express the product decimally: 



18. $324f by.324. 

19. $175.64 by .205. 

20. 5.728 by 100. 

21. .6207 by 1000. 

I^nd the yalue 

26. Of 28x.25x6. 

27. Of .014 x 6.2 X .007. 

28. Of $37i^x.08xi. 



22. 5^ hundredths by 25. 

23. 26000 by 26 thousandths. 

24. 84 tenths by 244 hundredths. 

25. 7f tenths by .06}. 



29. Of $200 X 3| X .006. 

30. Of .304 X 100 X lOJ. 

31. Of $59.36x2tx.9. 



DIVISION, 123 

What is the value 

Z% Of 46 mules, at 175.375 each? 

33. Of 100 barrels of flour, at $9.62^ each P 

34. Of 14J yards of clotli, at I4J a yard ? 

35. Of 125 bushels of oats, at $.625 a bushel P 

36. Of 25f bushels of timothy seed, at $3.25 P 

37. Of 3000 pounds of wool, at 37^ cents? 

38. Of 170 barrels of apples, at $2| a barrel ? 

39. Of 100 cords of wood, at $4.38 a cord ? 

40. Of 204,^ acres of land, at 172} an acre ? 

41. A farmer sold 125 bushels of oats at l.37|^ a bushel, and 
received in payment 75 pounds of sugar at $.09 a pound, 12 
pounds of tea at $.60 a pound, and the remainder in cash; 
bow much cash did he receive ? 



DIVISION. 

INOUCTIVE EXERCI8E8. 

154. 1. Whatisiof^V? iof^J^P^ofTMirf 

2. What is i of .8? iof.35? ^ of .048? 

3. Divide ^ by ^ ; ^ by ^\^\ y^fy by y^. 

4. Divide .8 by 4; .8 by .4 ; .08 by .04 ; .008 by .004. 
6. Divide Vt by T^Ar ; ^Wrbyrfk; .25 by .025. 

6. Divide 3.6 by 6. 

Analysis.— 8.6 equals 86 tenths, and } of 86 tenths is 6 tentha 
Hence, 8.6-1-6 = .6. 

7. Divide .36 by 6 ; .36 by .06 ; .036 by .006. 

8. Divide ^ by yj^^ ; .3 by .06 ; 1.5 by .05. 
Beduce the fractions to a common denominator. 

9. Multiply tV by -j*\j^; .7 by .5. Divide .35 by .7. 
10. Multiply ^ by x*Tr ; -7 by .05. Divide .035 by .7. 

Of wbat two factors is the dividend the product ? Then how mai^ 
decimal places most the dividend contain ? 
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11. The product of two factors is .35, one of which is .5 ; 
what is the other ? 

12. The prodact of two factors is .035, one of which is .07 ; 
what is the other ? 

13. Divide .6 by .3 ; .42 by .0; .025 by .05 ; .0072 by .12. 

14. Divide .14 by 7; .48 by .04; .0060 by .012. 

How maDj decimal places in the quotient when tenHu are divided' b| 
MiUBf Te7Uh8 by tenths? BundredlhB by tenths f 
See Drill Table, page 269, 404. 

Principle.— 7%e quotient must contain as many decimal 
places as the number of decimal places in the dividetid exceeds 
those in the divisor. 

The number of decimal places in tbe dividend mnst first be made 
equal to the nmnber in the divisor before the division is possible. 

W R I TT E N E X ERG 1 8 E 8. 

156. 1. Divide .952 by .7- 

ExFLANATiOK.— Divide as infractions (124, Ex. 4), .7 ) .952 
Thu8,.952-*-.7=^^fifiy-*-^=^i/»ffxJ^=«§=:1.38. Or, — J^ 

Divide as in integers, and since the dividend contains 
three decimal places, and the divisor ane^ the quotient mnst have twe 
decimal places. (Pbin.) 



Divide 

2. 81.6 by 3.6. 

3. 675 by .15. 

4. .952 by 4.76. 



Divide 

5. $41.25 by 33. 

6. $518.70 by $14.25. 

7. 345.15 by .075. 



If the number of figures in the quotient is less than the excess of tha 
decimal figures in the dividend over those in the divisor, supply the de- 
ficiency by prejhing ciphers. 

If there is a remainder, tbe division may be continued, the ciphers 
annexed being so many decimals of the dividend. 

The quotient carried to four decimal places is suffidently exact for 
most business transactions. 



DI VI SI 01/. 
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8. 76-^.75. 

9. .75-5-76. 

10. 7.5H-.75. 

11. 646.5-^1000. 

12. $56-^.007. 



18. .084.5.a 

19. $68-5-32. 

20. 44-f-.4. 

21. t27-5-37f 

22. 100-5-.00L 



To diyide by 10, 100, 1000, etc., lemoTe the decimal point 
in the dividend as many places to the left as there are ciphers 
in the divisor (137, 404). 

Find thB valne of 

13. .66-^U2. 

14. 17.6-f-lO. 

15. .0992-^.32. 

16. 3-^18}. 

17. 17i-^1000. 

Find the price of each, 

23. If 125 bushels of oats cost $62.60. 

24. If 36 poands of sugar cost $2.80. 

25. If 144 bushels of wheat cost $168.48. 

26. If 100 acres of land cost $3156^. 

27. If 9 turkeys cost $7.87^. 

28. If 396 pounds of sugar cost $44748. 

29. If 2500 pounds of butter cost $625. 

30. If 2460 pounds of pork cost $153|. 

31. If 894 pine-apples cost $80.46. 

32. How many coats can be made from 32.4 yards of cloth, 
allowing 2.7 yards for each coat? 

33. If 125 bushels of potatoes cost %%%\, how many barrels, 
each containing 2^ bushels, can be bought for $224.40 ? 

34. A man bought 26 boxes of lemons at $4^ a box, and 
sold them at $3.90 a box. How much did he lose ? 

36. At $.31} a bushel, how many bushels of potatoes can be 
bought for $9 ? 

36. If 1&24 yards of cloth cost $27.36, what will 7.25 yards 
cost ? 9f yards ? 1 6| yards ? 

37. If 4| tons of coal cost $32.3, what will 9f tons cost? 

Find the value 

38. Of 1.12x5-5-14 



39. Of $15.5-5-8 X 100. 



40. Of 7.1 X 8.2— 34J-^2.5. 

41. Of 25x.6xl24-20-i-100. 
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42. A merchant bought 14 boxes of tea for 1660; it being 
damaged, he was obliged to lose $106.76 on the cost of it; 
how much did he receiye a box ? 

43. A man bought 4 yards of cloth at 13.20 a yard, and 3? 
pounds of sugar at $.08 a pound; he paid 16.80 in cash, and 
the remainder in butter at $.16 a pound ; how many pounds 
tfbutterdidittake? 

44. A farmer sold 40 bushels of barley at $.76 a bushel 
60 bushels of oats at $f a bushel, 6 tons of hay at $16} a ton, 
for all of which he received $102.76 in money and 6 bcurels of 
flour. What was the cost of the flour a barrel ? 

For additional exercise in decimals, treat each set of num- 
bers in both the double columns as follows : 

FiTSt, add the/(mr nnmbers on every line of the two doable columns ; 
thus, 824 + .824 + 7.75 + 6.5 = 387.574 Then take the first set of two 
numbers, 324 and .824, find their d^erence, their product, and the qno- 
tient of the first divided by the second. AU processes and results should 
be in decimals. 

In like manner, treat each set of two numbers in each double column. 



45. 


324, 


.324. 


53. 


7.75, 


H- 


46. 


.23, 


.009. 


54. 


75.64, 


.225. 


47. 


952, 


4.76. 


55. 


723, 


.0156. 


48. 


.003, 


.0026. 


56. 


87i, , 


.08^. 


49. 


1.245, 


.27. 


57. 


242.5, 


f 


60. 


50% 


.048J. 


58. 


41.625, 


m- 


51. 


9.6188, 


8.46. 


59. 


218.4375, 


aiA- 


52. 


3.6, 


.00006. 


60. 


2.39015, 


.007. 



Find the second member of the following equations: 

61. (1.008-^18 + 63 n000x l00) — i = ? 

62. (714 — .714 ) H- (.34 — .034 x >25 of 6) = ? 

63. (.48 ^ 800 X 10000 + 6.4 ~ .08 ) -h .126 = ? 

64. ($262.64 -^ $.56) x .0084 + .02J x 100 = ? 

65. ($1260 X 3,49) -7- $10.47 - $850 -r $6.80 = P 



SHORT METHODS. 

INDUCTIVE EXERCISES. 

156. 1. What will be the cost of 18 ponnds of batter^ at 
25 cents a ponnd ? 

. Analysis. — Since 1 ponnd cost 25 cents, or $}, 18 ponnds will cost 18 
times II, or (^, equal to $4|, or $450. Or, 

At $1 a ponnd, 18 pounds will cost $18, and at $} a pound, } of $18, 
which is $4jt, or $4.50. 

2. What will 24 table books cost, at 12^ cents each ? At 
16] cents each ? At 20 cents each ? 

3. What will be the cost of 15 bushels of oats^ at 33| cents 
a bnshel ? At 50 cents a bushel ? 

4. At 16f cents each, what will be the cost of 12 slates ? 
Of 20 slates ? Of 24 slates ? 

5. What will be the cost of 16 pounds of rice, at 6^ cents a 
pound? At 8^ cents? At 10 cents? 

6. How many ponnds of raisins, at 16f cents a pound, can 
be bought for $5 ? 

Analysis.— Since 16f cents are $}, $5 will buy as many jMunds of 
nisins as $^ is contained times in $5, which are 80 times. 

?• At $.50 a bushel, how many bushels of oats can be bought 
for $15? For$16t? For $25? 

8. What is the cost of 40 pairs of shoes, at $1.25 a pair ? 

Analysis. — At $1 a pair, the cost would be $40 ; hut since the prict 
is $! + $}» the whole cost is $40+} of $40, or $50. 

9. At $1.50 each, what is the cost of 48 chairs? 

10. What is the cost of 60 yards of cloth, ot $1.12^ a yard ? 
At$1.16|? At $1.25? At$1.33i? At $2.50? 

11. At $2.25 a pair, what is the cost of 12 pairs of shoes? 
Of 16 pairs? Of 18 pairs? 20 pairs? 25 pairs? 
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157. Quantity f in commercial transactions, is the 
amount of anything bought or sold. 

158. Price is the valae of a unU of any commodity. 

159. Cost is the value of the entire quantity bought or 
void. 

160« An aliquot part of a number is one of the equA 
parts of a number ; or, it is an exact divisor of a number. 

Thus, 8, 5, and 7^ aro aHquot parts of 15; 2, 2^, 8|, and 5, of la 



161. 


Altqu 


or Pabtg 


; OF Ojsn& DoLLAB. 


5 cents 


= W 




6^ cents = ^ 


10 cents 


= iV 




8^ cents = -^ 


20 cents 


= i 


of $1. 


VZl cents = i 


25 cents 


= i 




16| cents = | 


50 cents 


- i J 




33i cents = I 



of $1. 



Goant to 100 by each of tbeae aliquot parts 

11. J^ioexqtiantity = cost. 
2. Cost -7- quantity = price. 
3. Cost -T- price = quantity. 



WRITTEN EXERCISES. 

162. To find the cost of a quantity, when the price is 
an aliquot part of one dollar. 

1. What cost 951 bushels of oats, at 1.33^ a bushel? 

Explanation. — Since 33^ cts. 
Is $4, 951 bushels cost 951 times $i X 951 = p^^ = $317. 

**'/.''' f^' ?.^i^^* A II Or, 951 -i-3 = 317, or $317. 

Or. the cost is ^ as many dollars ' * ▼- 

as there are bushels, and ^ of 051 Price x quantity = e9tL 

\B 317. 
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2. At 16f cents per dozen, what cost 1935 dozen of eggs ? 

3. What cost 56480 yards of calico, at 1%^ cents per yard ? 

4. At 20 cts. each, find the cost of 1275 salt barrels ? 

5. What cost 750 slates, at 33^ cents each ? At 25 cents ? 

6. At $.50 each, what cost 631 shad ? 1250 ? 1605 ? 

7. What is the cost of 12 sacks of coffee, each sack contain- 
ing 43 pounds, at 33 j^ cents a pound ? 

8. A merchant sold 5 pieces of prints, each containing 28 
yards, at 16f cents per yard, 6 pieces of sheeting, each con- 
taining 34 yards, at %^ cents per yard, and received in payment 
41 bushels of oats at $.50 a bushel, and the balance in money. 
How much money did he receive ? 

9. At $1.12^ a foot, what is the cost of 324 feet of wire fence ? 

Analysis. — ^At $1 a foot, the cost would be $324 ; 8 ) 324 
but since the cost is $1 + $^, the entire cost is $324+ 40.5 

J of $324, which is $364.50. $364^0 

10. At $1.33^ each, what will 642 steel shovels cost? 

11. What is the cost of 288 bushels of wheat, at $1.33^ a 
bushel? At $1.25? At $1.50? 

12. Find the cost of 720 yards of cloth, at $1.12} a yard. 
At$1.16f. At $1.20. At$1.33i. 

163. To find the quantity when the cost is given, and 
the price is an aliquot part of one dollar. 

1. How many barrels, at $.50, can be bought for $213? 

Explanation.— Since $^ will pay for $213 -4-$^ = 426. 

1 iMirrel, $313 will pay for as many barrels ^ oi q v 2 — 4-2fi 

as $i is contained times in $218, or 426 ^ "^^^ ^lo x ^ - *^o. 

barrels. Or, since $1 will pay for 2 barrels, Cost -f- price = quantity, 
$218 will pay for 213 times 2. or 426 barrels. 

2. How many baskets of pears can be bought for $318, at 
$. 33 J each ? At $.50 each ? 

3. How many pine-apples can be bought for $240, at 16| 
cents each ? At 20 cents ? At 25 cents ? 



130 DECIMALS. 

4. How manj pounds of cfaeeso can be bought for 1350, at 
6^ cents a pound ? At 8^ ? 10 cents? 12| cents? 

5. How many cocoa-nuts, at $.25, can be bought for $150.75 ? 

6. How many yards of flannel can be bought for $450^ at 
l.50ayaid? At$.33i? At 1.25? 

164. To find the cost, when the quantity and pric« 
of lOO or lOOO are giyen. 

1. What cost 325 feet of boards, at $4.36 per 100 feet ? 

EzFLAKATioi^. — Sinoe the anit 
of the commodity is 100, 825 feet 325-}- 100 = 3.25 hundreds. 

18 equal to 3.25 hundreda. |4 35 ^ 3 25 = |14. 17. 

Sinoe the price of 1 hundred 
feet iB $4^, 8.25 hundreda cost -P^'<^ ^ quantUy = cost. 

8.25 times $4.36 or $1417. 

Whea the price is by the thousand, change the quantity to thousands 
and a dedmali before multiplyinf^. 

Per C. or @ C. means Ify the hundred; per M. or @ M. means bp the 
fhovMnd. 

2. What will 3240 feet of timber cost, at $6.20 per 100 ? 

3. What is the cost of 12345 bricks, at $8.50 per thousand? 

4. Find the cost of 2465 pounds of lead, at $.75 per 100 ? 

5. What cost 9320 envelopes, at $3.75 per thousand? 

6. What cost 5800 shingles, at $5.12 per M. ? 

7. What cost 6700 laths, at $.84 per C. ? 

8. What will be the freight on 784 pounds of castings, at 
$1.12 per 100 pounds? 

9. What is the cost of 3200 feet of boards, at $90 per M.; 
952 feet of scantling, at $11.50 per M. ; and 1624 pickets, at 
$1.85 per C? 

10. What will be the cost of 1476 pounds of beef, at $437J 
per hundred pounds ? 

11. A lumber dealer bought 212500 ft. of lumber at $14,375 
per M., and retailed it out at $1.^5 per C. What was his 
whole gain ? 
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165. To find the cost, when the quantity and the 
price of a ton of 2000 pounds are griven. 

1. What cost 2460 pounds of hay, at $16.50 per ton? 

ExpLAKATiON.— 2460 pound» are 2.460-^2 = 1.230 tons. 

a460 «A^««md ponndB. $1C.50 X 1.230 = $2a205. 

Since 2000 pounds are 1 ton, there ^ ^ 

are \ as many tons as there are thou- Price x qtcantity =± cost, 

sand pounds, or 1.23 tons. 

At $16.50 a ton, 1.28 tons will cost 1.23 times $16.50, or $20,205. 

2. At $12.75 a ton, what will 450 pounds of hay cost ? 

3. What cost 1400 pounds of coal, at $6.80 a ton ? 

4. What is the freight on 3244 pounds of iron, at $1.80 per 
ton? 

5. At $18.50 a ton, what will 1580 pounds of hay cost ? 
,6. At $6.84 a ton, what cost 3142 pounds of plaster? 

7. What cost 48 sacks of guano, each sack containing 156 
pounds, at $20.25 a ton ? 

8. Find the value of 6340 pounds of Lehigh coal, at $7.50 
a ton, and 5080 pounds of soft coal, at $6.25 a ton. 

9. At $26 J^ a ton, what will be the cost of 1526 pounds of 
bone dust? 



REVIEW. 



WRITTEN EXERCI8E8. 



166. 1. Reduce .16, .625, .5625, and .0008 to the form of 
common fractions. 

2. Change -j^, .62^, .37-^, and | to the form of decimals, 
and find their sum ; .41^^, l.OOf, .15^, and ^. 

3. Bought 27| barrels of sugar for $453.75, and sold it at a 
profit of $4.62^ a barrel. At what price was it sold ? 

4. At $2.50 a yard, how much cloth can be bought for $2 ? 
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& At 11.37 a bushel for wheat, 1^95 for rye^ and $.73 a 
bnshel for corn, how mach of eaofa, an eqnal number of bush- 
els, can be bought for 170.15 ? 

Find the cost 

6. Of 14i yards of cloth, if 36.48 yards cost |54,7:d* 

7. Of 5 tons of iron, if 46 tons cost $3461.50. 

8. Of t\ barrels of flour, if 4f barrels cost $38. 

9. Of 25.42 acres of land, if .125 of an acre cost $15|, 

10. Of 20^ cords of wood, if 3^ cords cost $11.37^. 

11. Of 9} tons of coal, if .875 of a ton cost $5,635. 

12. Of .8 of a pound of tea, if 1 pound cost $.62|^ 

13. Of 35 yards of cloth, if 29 yards cost $101f 

14. Of 3240 peach trees ^ $16Jr per C. 

15. Of 842| tons of railroad iron @ $66.44 a ton. 

16. Of 840 feet of plank % $1.94 per C, and 1262 fence 
pickets ®$12| per M. 

17. Of 140 sacks of guano, each sack containing 162| 
pounds ® $17f a ton. 

18. Of the transportation of 18962 pounds of pork from 
Cincinnati to Kew Orleans (^ $10 a ton. 

19. Of 3700 cedar rails <a $5f per C. 

20. Of freight on 3840 pounds, from New York to Balti- 
more, at $.96 per 100 pounds. 

21. How much lumber, at $22.50 per M. can be bought for 
$150 ? 

22. At $} a yard, how much of silk can be bought for $15J? 

23. At %%%\ an acre, how many acres of land can be bought 
for $4234]^ ? 

24. At $.42 a pound, how much wool may be bought for 
$80,745? 

25. Bought 1200 bushels of corn ® $.56f , and sold 375^ 
bushels of it ® $.60. At what price must the remainder be 
Bold, to gain $168,675 on the whole? 



ACCOUNTS AND BILLS. 



167. An account, in commercial transactions, is a record 
of debils and credits. 

188. A debtor is a person who owes another money, 
goods, or services. 

169. A cretlitor is a person to whom money, goods, or 
seryices are due from another. 

170* A bill is a written statement of money paid, of 
goods sold or delivered, or of services rendered. It is some- 
times called an invoice. 

An account w bill should always state tbe place and the time of each 
transaction, the names of both the parties^ the price or value of each 
item, and the entire cost. 

A Ua is receipted when the words ** Eeceived Payment " or « Paid " 
are written at the bottom, and the creditor's name is signed either by 
himself, or by some authorieed person. 

171. The following abbreviations are in general nse: 



@ 


At. 


Dft. 


Draft. 


Mdse. 


Merchan^se. 


%OT 


Acc't Account. 


Disc't. 


Discount. 


Net 


Without disc't. 


Am't 


Amount. 


Do. 


The same. 


No. 


Number. 


BaL 


Balance. 


Doo. 


Dozen. 


Pay't 


Payment. 


Bbl. 


Barrel. 


Dr. 


Debtor. 


Pd. 


Paid. 


Bo't 


Bought. 


Exch. 


Exchange. 


Per 


By. 


B. L. 


BiU of Tiading. 


Fol. 


Polio. 


Prem. 


Premium^ 


fy Ct., 


or cts. Cents. 


Fwd. 


Forward. 


Rec'd 


Received. 


% 


Per cent. 


liYt 


Freight. 


Sund's 


Sundries. 


Co. 


Company. 


Tns. 


Insurance. 


Ult. 


Last month. 


Or. 


Creditor. 


Inst. 


This month. 


Yd, 


Yard. 


Com. 


Commission. 


Tnt. 


Interest. 


Tr. 


Year. 



The character @ is always followed by the price of a unit. Thus, 
{ yd. of cloth @ $3.25, signifies, 6 yards of cloth at |8.25 a yard ; | lb. of 
tea @ $.90, sigkiifi^, ^ a pound of tea at $.90 per pound. 
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172. Extend the items, and find the footings and balances 
of the following bills and accounts. 

(1) 

Sfrikgfiiild, April 10, 1884. 
Mb. 0. M. Bakeb^ 

To William E. Tcjbnee, Dr. 



1883 






:a 




Nov. 15 


For Repairing House, as per < 


cx>ntract, . . . 


160 




(( (( 


" 600 ft. Pine Boards, . . 


@ $4.50 per C. 






" 26 


" 6 days work of self, . . 


" 3.25 






4< «< 


'* 4 days work, .... 


" 1.75 






« «( 


" Nails, Hinffes, etc, . . 




8 


75 




Eecehed Payment, 








1 





Wm. E. Turner. 
(2.) 



James H. Bice & Son, 



Boston, June 20, 1882. 

Bo*t of Roberts Bros. 



216 pairs Boys' Eip Boots, @ |2.25 

" 1.12i 

** 1.25 

« 1.37J 

" 75.50 

.14i 
.87i 



160 '• " Brogans. 

75 " Women's Fox'd Gaiters, . 

110 " *< Enameled Boots, 

6 cases Men's Calf Boots, . ... 

lease Drill, 648yd 

86 gross Silk Buttons, . . , . . 

Received Payment, 

Roberts Broi. 



M 



€t 




Joss Cogswell, 



(3.) 
Charleston, S. C, Oct. 4, 1883. 

B(ft of Walker & Evaits. 



8 bales, ea. 485 lb.. Ordinary Tex. Cotton, @ 18}^ 
6 " " 506 " Upland, Middlings, . " 2H^ 
215 gal. N. O. Molasses (N. Crop), . . . " 60j^ 

Be(?d Payment hy d/rafl on N. Y. 

Walker & Evans. 
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(4.) 



Mb. George Soulb, 



New Orleans, Jan. 2, 1885. 



To Stevens & Seymore, Dr. 



1884 
Sept. 3 

" 26 

Oct 10 

19 

Nov. 22 

Dec 4 



To 5 Blank Books, .... 
" 7 pn*oss Spencerian Pens, « 
" 15 R & S. Book-keeping, . 
** 4 reams Cap Paper, . . . 
** 20 Townsend's CJom. Law, 
** 12 packs Plain Cards, . . 
" Note Paper and Ink, . . 



% $2.30 

1.12i 

1.75 

3.40 

2.87J 

.87J 



<« 



«4 



« 




78 



Eeeeived payment bg note at 30 day9, 

Steysns & Seymobb. 



(5.) 

Statement of Account 

BiSHABK, Nov. 10, 1884 

Mr. Asa Slatton, 

In acf}t with John Mark & Ga 



1884 

March 6 
<< <« 

April 25 
Jane 16 

Sept. 7 



July 12 

Aug. 20 

Sept. 1 

Oct. 26 



To 5 doz. Scythes, . . 
** 16 Buckeye Ploughs, 
** 4J doz. Hoes, . . . 
** 564 lb. Chain, . . . 
** 6J doz. Steel Shovels, 
** 120 sets BUnd Hinges, 
14 gross Screws, . . 



«( 



@ $9. 
" 10.37i 
« 5.48 

.161 
« 11.72 

.83) 
1.62i 



« 



44 



Or. 



@ $7.50 
•*$2perC 



By 10 bbl. Flour, 

" 1470 ft. Pine Lumber, . . . 

'* Draft on New York, 

" 146 ba Oats, @ $.40 

Bal. due John Mabx & Co., 
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Pat in the form of bills and find the amount of each of the 
following : 

6. Bought 25 pounds of sugar (^ 12^; 5 pounds of tea <^ 
$.62 j^; 4 gaUons of molasses® 42^; 46 yards of sheeting ^9^; 
30 yards bleached shirting @ 14^ ; and 4 dozen buttons ® 12#. 
What was the amount of the bill ? 

7. Bought 7 yards broadcloth (^ $3.60 ; 9 yards satinet <g 
$1.12^ ; 12 yards Testing @ $.90; 24 yards cassimere @ $1^7^; 
and 32 yards flannel @ $.65. Find the amount. 

8. Bought 67 pairs of calf boots at $3.75; 108 pairs of 
thick boots @ $2.62 ; 75 pairs gaiters (^ $1.12 ; 27 pairs bus- 
kins (^ $.86; 35 pairs slippers @ $.70 ; and 50 pairs rubbers 
® $1.04. What was the amount of the bill ? 

9. Sold 726 pounds butter ® 28^ ; 972 pounds of cheese 
^ 9^ ; 481^ pounds lard @ 12^; 509| pounds tallow % 16^ ; 
81 dozen eggs @ $.26 ; 15 barrels salt (^ $2.40 ; and 963 pounds 
hams (^ 14^. Make out the bill for the amount. 

10. Oct. 20, 1885, J. Clark bought of Hart & Co. 12 tons 
furnace coal @ $5.50 a ton ; 7 tons stove coal <g^ $5.75 ; and 
2 loads of pine wood ® $4.25. Make out Mr. C's bill. 

11. The following items were sold in Troy, N. Y., by Chas. 
Kemp to H. B. Kims, Dea 7, 1883 : 21000 feet of pine boards 
@ $16 per M. ; 9420 feet of plank % $12.50 per M. ; 7075 feet 
of scantling @ $1.70 per C. ; 762 feet of timber @ $2.62^ per 
C; 6840 laths (^ $.87^ per C. ; and 4790 fence-pickets ^ 
$15.60 per M. Make out a receipted bilL 

12. Wm. Gallup and Co. bought of H. B. Claflin ft Co.^ 
Hew York, Sept 14, 1882: 15 yards broadcloth % $4.20; 
24 yards satinet % $1.37| ; 10 yards Testing @ $.90 ; 42 yards 
flannel (^ $.75; 60 yards drilling @ $.16; 12 yards silk 
% $2.62i ; and 38 yards ticking @ $.37^. Make out a re 
oeipted bill^ using Bill 2 (p. 134) as a model. 
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MfS. A measure is a standard unit established by laTir 
^ custom, by which extent^ dimension^ capaciti/, amount, or 
value is estimated. 

Thus, len0h is ascertained by applying M>7n« unit of linear measure ; 
eapaeUy, by applying «(>m« u/iit of volume or capacity ; weight, by apply- 
ing same unU of weight, etc. 



MEASURES OF EXTENSION. 

174. Extension is that which has one or more of the 
dimensions, lengthy breadth, and thickness, and may be a line, 
a surface, or a solid. 

A line bas only one dimension — len0h. 

The standard unit of measures of extension, whether linear, suT' 
face, or solid, is the yard, which is subdivided into feet and inches. 

175. Idnear or line measures are used in measuring 
lines and distances. 



Table op Units. 

13 Inches {in.) = 1 Foot, , , , ft. 

8 Feet = 1 Yard, . , , yd, 

m Yards, or lOJ ft. = 1 Rod, . . rd, 

830 Rods = 1 Mile, . . . mi. 



EqUIVAUENTS. 

r 63360 in, 
52S0fl. 
1760 yd 
820 rd 



1 mi, = ■ 



Cloth measures are practically out of use. In measuring goods 
sold by the yard, the yard is divided into hahes, fourths, eighths, and sia^ 
teenths. 

At Custom Hoases, in estimating duties, the yard is divided into tenths 
and hundredths. 
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176. Surface or square measures are used in com- 
puting areas or surfaces. 

A surface has two dimensions — length and breadth. 



Table op UinTs. 
144 Sq. In. (aq. in.) = 1 Sq. Foot, »q, ft. 
9 Square Feet = 1 Sq. Yard, sq. yd. 
BO^ Square Yards = 1 Sq. Rod, eq. rd. 
160 Square Rods = 1 Acre, . . A, 
640 Acres = 1 Sq. Mile, sq. mi. 



Eqtttvalentb. 

4014489600 sq. in. 
27878400 «g 7?f. 
1 sq. nU.= -{ 8097600 sq. yd. 

102400 sq. rd 
640^. 



177. Cubic or solid measures are nsed in computing 
the contents of solidfi^ also the capacity of bins, boxes, etc. 

A solid is a body, volume, or space that has three dimensions — length, 
breadth, and thickness. 



Table op Unttb. 

1728 Cubic In. (eu. in.) = 1 Cu. Foot, eu.ft. 

27 Cubic Feet = 1 Cu. Yard, cu. yd. 

1 6 Cubic Feet = 1 Cord Ft. , cd. ft. 

8 Cord Feet j 

128 Cubic Feet f = ^ ^^' ^^' 



EQmYALEzrrs. 

46656 eu. in. 
27eu.ft. 






l2Seu.ft. 
8cd.ft. 



ORAL EXERCISES. 

178. 1. How many inches in 3 feet? In S feet? 

2. How many feet in 36 inches? In 72 inches ? 

3. How many feet in 4 yi ? In 7 yd. ? 10 yd. ? 

4. How many feet in 4 rd.? In 5 rd. ? In 3rd.? 

5. How many yards in 2 rd. ? In 4 rd. ? In 6 rd. ? 

6. In 4 ft. 6 in., how many inches ? In 1 yd. 2 ft ? 

7. In 6 yd. 2 ft, how many feet ? In 9 yd. 4 ft? 

8. How many quarters in 3 yd. 2 qr. ? Eighths in 5 qr. 

9. What part of a foot are 9 in. ? Of a yard are 12 in. ? 

10. How many rods is ^ of a mile ? i? i? J ? 

11. What part of a mile are 80 rods ? 32 rd.? 64 id.? 
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12. At ^1 a foot, what will 6 yd. 1 ft. of lead pipe cost? 

13. At 4 cents a foot, what will 5 yards of wire cost? 

14. At 16 cents a yard, what will %\ yards of ribbon cost? 
Hyd.? 5iyd.? 4^ yd.? 

15. How many square yards in 36 sq. ft. ? In 72 sq. ft. ? 

16. How many square rods in \ of an acre? In J? In .75? 

17. What part of an acre is 40 sq. rd. ? 20 sq. rd. ? 80 sq. rd. ? 

18. In 54 sq. ft., how many surface yards ? In .84 sq. ft ? 
19 How many acres in \ sq. mi. ? In .25 ? In ^ ? In .5 ? 

20. In 2| square yards, how many square feet ? 

21. How many cubic feet in 2 cu. yd. ? In 3 cu. yd.? 

22. How many cubic inches in 1 cu. ft. 20 cu. in.? 

23. What part of a cubic yard are 9 cu. ft ? Are 12 cu. ft.? 

24. How many cubic feet in 3 cd. ft? In 4 cd. ft. ? 

25. In :J^ of a cord, how many cord feet ? Cubic feet? 

26. How many cord feet in 64 cu. ft ? In 96 cu. f t ? In 
3 J cords? In5|Cd.? 

27. What part of a cord is 6 cd. ft. ? 32 cu. ft. ? 

28. What part of a cubic yard is 18 cu. ft ? 21 cu. ft. ? 



MEASURES OF CAPACITY. 

179. Capacity signifies extent of room or space. 

Measures of capacity are divided into two classes : mecuurei of liquids 
and measures of dry substances. 

The imits of capacity are the gaUon for liquid and the bushel for drj 
measure. 

180. Idquid measures are used in measuring liquids 





Table of Units. 




E<;iUlVATiENT8. 


4 


Gills {gi.) = 1 Pint, . 


. . pt 


C 92gi. 


2 


Pints = 1 Quart . 


. . qt. 


lgal.= ^ Spt. 


4 


Quarts = 1 Gallon 


. . gal. 


i iqt. 
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In estimating the capadty of ciAerM, reservoirs, etc : 



81} Gallons = 1 Barrel, . bM. 
63 Gallons = 1 Hogshead, hhd. 



hbl. gal gt. pt. 
IMd. =2 = 63 = 253 = 604. 



The barrd and hogshead are not fixed measures, but vary in diffeTent 
States. A barrel of kerosene contains 42 gallons. 

181. I>ry measures are used in measuring dry sub 
stances ; such as grain, seeds, fruit, etc. 

Tablb op Units. EqurvALENTs. 

2 Pints {pt.) — 1 Quart, . . gf. 



8 Quarts = 1 Peck, . , pk. llnu 

4 Pecks = 1 Bushel, . . bu. 



ORAL EXERCISES. 



CUpt. 
i Apk. 



182. 1. How many gills in 3 pt.? In I qt. 1 pt. ? In 
3}qt.? Injqt? In 2.5 pt.? 

2. How many pints in 1 gal. ? In 2^ gal. ? In 1 gal. 
2 qt. 1 pt. ? 

3. In 2 gal. how many quarts ? Pints ? Gills ? 

4. Iif 32 pt. how many quarts ? How many gallons ? 

5. What part of a quart are 6 gi. ? What part of a gal. ? 

6. What part of 2 gal. are 4 pt. ? Are 8 pt. ? 2 qt. ? 3 qt.? 

7. At 4 cts. a pint, what will 6 qt. of milk cost ? 

8. If a gallon of wine cost $4, what will 1 pi cost? 

9. How many pint bottles will be required to hold 3 gaL 
1 qt. of syrup ? 2 gal. 3 qt. 1 pt. ? 

10. How many quarts in 3 pk. 6 qt. ? In 1 bu. 2 pk. ? 

11. In 96 qt. how many pecks ? How many bushels? 

12. How many quart boxes will 1 bu. 2 pk. 6 qt. fill ? 

13. At 5 cents a pint, what is a bushel of chestnuts worth f 

14. At 20 cts. a quart, what will .5 bu. of plums cost ? 

15. Bought a peck of peanuts for $.80, and sold them at 
6 cts. a pint. What was the gain ? 



MEASURES OF WEIGHT. 



183* Weight is the measure of gravity, and yaries ao- 
csording to the quantity of matter a body contains. 

The unit of weight is the Tray pound of the Mint, and contains 5760 
grains. 

184. Troy weigJits are used in weighing gold, silver, 
jewels, and in philosophical experiments. 

Table of Units. Equivaubnts. 



24 Grains {gr.) = 1 Pennyweight, . pwt. 
20 Pennyweights = 1 Ounce, , , , , oz, 
12 Ounces = 1 Pound, ... . lb» 



C 5760 gr. 
1/6. = «] 240pttJ^. 

' ( 12«B. 



Eqttitalekts. 



185. Avoirdupois weights are used for aU the ordi- 
nary purposes of weighing. 

Tablb op Units. 
16 Ounces (cw.) = 1 Pound, U), 

100 Pounds = 1 Hundredweight, cwt, 

20Cwt.,or UiTon T 

2000 Pounds \-^^^^* -«• 

The Long Ton of 2240 lb. is seldom used, except in U. S. Custom 
Houses, to estimate duties. 



-1 



82000(72. 
2000 «. 
20ctr^. 



186. The weight of the hushel of certain kinds of grains, 
seeds, and vegetables has been fixed by statute in many of the 
States. The following are the prevailing standards: 



Wheatj 


. . 60 lb. 


Beans, . . 


. . 60 lb. 


Wheat Bran, 


. . 20 lb. 


Rye, . 


. . 56 " 


Buckwheat, 


. . 42 « 


Salt, . . . . 


. . 56 " 


Com,. . 


. . 56 " 


Flax Seed, 


. . 66 " 


Com Meal, . 


. . 50 " 


Barley, . 


. . 48 " 


Hemp Seed, . 


. . 44 " 


Com in Ear, , 


. . 68 " 


Oats,. . 


. . 82 " 


Potatoes, . 


. . 60 " 


Clover Seed, , 


. . 60 " 


Peas,. . 


. . 60 " 


Onions, 


. . 60 " 


Timothy Seed,. 


. 45 " 



The following denominations are also in common use : 



100 lb. of Grain or Flouir= 1 Cental. 
100 *' Dry Fish = 1 Quintal. 

100 • Nails = 1 Keg. 



196 lb. of Flour = 1 Barrel 

200 " Beef or Pork= 1 Barrel 
240 " Lime = 1 Cask. 



280 lb. of Salt at N. Y. Salt Works = 1 Barrel 
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ORAL CXCRCISet. 



187. 1. How many gnuos in 3 pwt. ? In 2 pwt. 12 gr. ? 

2. How many ounces in 16 pwt ? In 100 pwL ? In 120 
pwt? In 150 pwt? 

3. How many ounces in 5 lb.? In 3 lb. 10 oz. ? In 4^ lb. ? 

4. What will a gold chain, weighing 2 oz. 12 pwt^ cost at 
$1 a pennjrweight? 

5. What part of a pound Troy is 4 oz. ? 6 oz. ? 8 oz. ? 

6. How many spoons, each weighing 2 oz., can be made of 
2 lb. 6 oz. of silver? Of 3} pounds ? 

7. How many ounces in 4 lb. Avoir. ? In 5 lb. 6 oz. ? 

8. In 56 oz. how many pounds Avoir. ? In 64 oz.-? 80 oz.? 

9. How many pounds in 7 c wt ? In 8^ cwt ? In 3.5 cwt. ? 

10. How many cwt. in 600 lb. ? In 450 lb. ? In 875 lb. ? 

11. In 2 T. how many hundredweight? How many lb. ? 

12. How many tons are 2500 lb. ? 30001b.? 40001b.? 

13. What part of a cwt are 25 lb. ? 501b.? 751b.? 

14. How many hundred pounds in .25 of a ton ? In ^ ? 

15. At 8 cts. a pound, what will 3 cwt of sugar cost ? 

16. What is the cost of a ton of hay, at 1 cent a pound ? 

17. How many pounds in \ bbL of pork ? In .5 bbL of flour ? 
In ^ of a keg of nails ? In .25 cental of wheat ? 

18. What is the cost of 2 bags of wheat, each containing 
120 lb., at 12 a bushel ? 

19. What will 20 lb. of clover-seed cost, at $10 a bushel ? 
301b.? 481b.? 801b.? 

20. What is the cost of .5 of a quintal of fish, at 6 cts. a lb. f 

21. At $3 a bushel, what is the cost of 30 lb. of beans ? 

22. If 25 lb. of cheese cost $3^, what will 2 cwt cost ? 

23. How many barrels are 1200 lb. of beef? 1000 lb. of 
pork ? 8 cwt. of beef ? 5 cwt of pork ? 

24. At $12 a barrel, what will a sack of flour weighing 41> 
loundscost? 



MEASURES OF TIME. 
188. Time is a measured portion of dnration. 

The unit of time is the mean »olar dap. 



Table of 

60 Seconds (see,) = 

60 Minates s 

24 Hours ^ 

7 •Days = 

865 Days, or ) 
13 Calendar Mo. f *^ 

866 Days s 
100 Years = 



Umrs. 

1 Minute, 
1 Hour, . 
1 Day, . 
1 Week,. 



utin, 
hr. 
da. 
wk. 



1 Common Tear, yr. 

1 Leap Year, . yr. 
1 Century, . . Cen. 



Common Yeab. 

525600 mm. 

8760 Ar. 

lyr, = ] 865 da. 

52 wfe, 

12 mo. 



The months in the year, and the number of days in each : 



Months. 


No. Days. 


Months. 




No. Dats. 


1. January, 


Jan., 


SI. 


7. July, 


July, 


St 


2. February, 


Feb., 


S8ot29. 


8. August, 


Aug., 


SI. 


8. March 


Mar., 


SI. 


9. September, 


Sept, 


so. 


4. April, 


Apr., 


SO. 


10. October, 


Oct., 


SI. 


5. May, 


May, 


SI. 


11. November, 


Nov., 


sa 


6. June, 


June, 


so. 


12. December, 


Dec, 


31. 



In most busuiess transactions, 80 days are counted as a morUh, and 13 
months a year. 

The dDUday be^ns and ends at 12 o'clock, midnight. The astronom- 
ical day, used by astronomers in dating events, begins and ends at 13 
o'clock, noon. 

When the number denotifig the year is divisible by 4 and not 
by 100, and aha when it is divisible by JfiO, the month of Feb-^ 
ruary has 29 days, and the year is called a leaf year. 

Thus, 1880 is a leap year but 1883 is a common year ; the year 3000 
Is a leap year, but 1800 and 1900 are common yeara. 



144 



MEASURES. 



189. In counting certain articles^ the following is used: 

Equivalents. 



Tablb op Unttb. 

12 CJnita = 1 Dozen, . . . dot, 

13 Dozen := 1 Grow, . . . gro, 
12 Gross = 1 Great Gross, . gt. gro, 
20 Units = 1 Score, . . 



C 1728 uwUi, 
1 O. Grass = } lUdoe. 
( 12 gro. 



SCm 

Two things of a kind are often called a paiTf and six things a M^/ as 
I pair of horses, a set of chairs, etc 

190. Used by stationers and by the paper tra^de : 



Table op Units. 




Equivalents. 


24 Sheets = 1 Quire, . . 


. . qr. 




4800 Sheets. 


20 Quires = 1 Ream, . < 


, . nn» 


4 T> 


200 Quires. 


2 Reams — 1 Bundle, , 


. bun. 


1 B. = ' 


10 Reams. 


6 Bundles = 1 Bale, . . 


. b. 




5 Bundlea 



191. A book formed of sheets folded 

In 2 Leaves is called a Folio, and makes 4 pp. (pages). 

In 4 '• •* a Quarto, 4to, " 8 pp. 

In 8 " *' an Octavo, 8vo, •* 16 pp. 

In 12 '* *' a Duodecimo, 12mo, ** 24 pp. 

In 16 " *' al6mo, " 82 pp. 



ORAL EXERCISES. 

193. 1. How many hours in 2 da. ? In 3| da. ? In 5^ da.f 

2. How many hours from 6 a. m. to 5 p. m. ? 

3. In 4 wk. 3 da. , how many days ? In 5 wk. 4 da. ? 

4. How many minutes from 10 min. past 9 o'clock to. 
S5 min. past 10 A. M. ? 

5. How many days from May 10 to July 16, inclusive ? 

6. How many things in 3 doz. ? In 6 doz. ? In 1 gro. ? 

7. How many dozens in 3^ gro. ? In 5 gro. ? 
8. . How many dozens in ^ of a great gross ? 

9. Find the cost of a gross of pens, at 10 cts. a dozen ? 
10. How many sheets of paper will he required to make a 
12mo book of 320 pages ? Of 480 pages F 



DENOMINATE NUMBERS. 



193* Denomination is the name of a unit of measure. 

Thus, feei is the denomination of 6 ft. ; pounds, of 25 lb., etc. 

194* A denominate number is a nnmber composed 
of one or more units of any denomination^ and may be either 
simple or compound, 

1. A simple denominate number is a number composed of but 
one denomination. 

Thus, 7 miles, 10 acres, 5 tons are simple denomiruUe numbers, 

2. A oompoimd denominate number is a number composed of 
two or more denominations of the same nature. 

Thus, 10 lb. 6 oz., 5 yr. 4 mo.« 4 ft 2 in., are campoujid denominate 
numbers, 

195. A denominate fraction is a fraction of a de- 
rominate number. 

Thus, { of a pound, .9 of a ton, are deTiominate fractions. 



REDUCTION. 

196. Iteducti^on of denominate numbers is the process 
of changing their denomination withoat changing their value. 

Denominate numbers may be dianged from higher to lower, or from 
lower to higher denominations. 

In integral numbers and in decimals, the law of increase and decrease 
fs by the uniform scale of 10 ; but in compound numbers the scale vaaiet, 

7 



1 



146 



DENOMINATE NUMBERS. 



WRITTEN EXERCISES. 

197. To change a denominate number from higlie] 
to lower denominations. 

1. How many inches in 26 rd. 3 yd. 2 ft 9 in. ? 

26 rd. 3 yd. 2 ft 9 in. 



Explanation. — Since 1 vod equals 
1^ yards, 26 rd. 3 jd. equal 26 times 
5i yd., plus 3 yd. ; 5} yd. x 26 + 3 yd. 
= 146 yards. 

Since 1 yard equals 3 feet, 146 yd. 

8 ft. equal 146 times 8 ft., plus 2 ft.; 
Sft.xl46+2ft.=:440feet 

Since 1 foot equals 12 inches, 440 ft. 

9 in. eqoal 440 times 12 in., pins 9 in. ; 
12 in. x440+9 in. = 5239 in. the nmn- 
ber of inchM in 26 rd. 3 yd. 2 ft. 9 in. 



H 



146 yd. 
3 

440 ft 
12 



52B9 inches. 



Pbinciple. — A denominate number is changed to lower d^ 
nominations by multiplication. 

2. Eeduce 7 lb. 10 oz. 16 pwt 11 gr. to grains. 

3. In 3 T. 6 cwt 21 lb. 12 oz., how many ounces? 

4. Change 6 wk. 5 da. 9 hr. 25 min. to minntes. 

BuLE. — 1. Multiply the highest denomination of the given 
number by that number of the scale that will reduce it to the 
next lower denomination, and to the product add the given 
number, if any, of that denomination. 

2. Proceed in like manner with this and each successive de» 
nomination obtained, until the redtiction is brought to the 
required denomination. 



Eeduce 

5. 12 mi. 36 rd. 10 ft to ft 

6. 10 rd. 5^ ft to inches. 

7. 1 A. 15 sq. yd. to sq. ft 



Change 

8. 7 T. 9 cwt 18 lb. to Ik 

9. 22 lb. 10 oz. to pwt 
10. 1 common year to min. 
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Bedaoe 

14. 5 bandies to qukes. 

15. 6 G. gro to dozens. 

16. 31^ gal. to gills. 



Change 

11. 75 Cd. 6 ed. ft. to eu. ft 

12. 12 hhd. 21 gal. to pt 

13. 24 bu. 3 pk. to quarts. 

17. How mnch is 5 fb. 9 oz. 14 pwt. of gold dust worth, at 
♦.75 a pwt ? 

18. How many rods of fence will enclose a farm J of a mile 
square ? 

19. If 1 barrel will hold 2 bu. 3 pk., how many barrels will 
be required to hold 1548 bu. 1 pL ? 

20. How many boxes, each containing 12 lb., can be filled 
from a hogshead contaming 9 cwt 60 lb. of sugar? 

21. If I buy 9 bu. of chestnuts at $4J a bushel, and retail 
them at 12^ cents a pint, what is my whole gain ? 

22. If it require 4 reams 10 quires of paper to print a book, 
how many sheets are required ? 

23. At 12^ cents each, what will be the cost of 2 great 
gross of writing books ? 

24. If a clock tick seconds, how many times will it tick 
daring February, 1877 ? 

25. How many pint, quart, and 2-quart bottles, of each an 
equal number, can be filled from a barrel of 31|^ gallons ? 

26. What will be the cost of 1 hhd. molasses at $.28 per gal.? 

27. How many rods of fence will inclose a fiirmli mi. square? 

28. If 14 A. of land are sold from a field containing 50 A., 
how many square rods does the remainder contain? 

29. A man returning from Pike's Peak has 36 lb. 8 oz. of 
pure gold. What is its value, at $1.04 per pwt. ? 

30. In the eighteenth century, how many hours? 

31. How large an edition of a 12mo book can be printed 
from 2 bales 2 bundles 15 quires of paper, allowing 8 sheets to 
the volume ? 

32. How many pages, 2 pages to each leaf, will there be in 
an 8vo book, containing 16 fully printed sheets? 
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How many pounds 

33. In 36^ centals of grain ? 

34. In 424 bbl. of flour .^ 

35. In 29.5 quintals of fish? 

36. Inliej bbl. of salt? 
87. In 63.25 kegs of nails? 



38. In .75 of 75 bu. of salt? 

39. In 125 J bu. of wheat ? 

40. In I of 21648 bu. oats? 

41. In .7 of 40 bu. corn ? 

42. In 7.5 casks of lime ? 



198. 1. Beduce f bu. and .645 da. each to integers of 
lower denominations. 



SOLUTIOIT. 

5 

6)20pk.(3pk.2qtl|pt. 
18 
2 
_8 

6 ) 16 qt 
12 
4 

C ) 8 pt. 
_6 
2 
J bu. =3 pk. 2 qt. \\ pt. 

Beduce to integers of lower 

2. I of a day. 

3. I of a pound Troy. 

4. ^ of a yard. 

5. 4 of a month. 

6. \ of an acre. 

7. ^ of a week. 

8. j of a rod. 



SOLUTION. 

.645 da. 
24. 

2580 
1290 

15.480 hr. 
60 



28.800 min. 
60 



48.000 sec. 
.645 da, = 15 hr. 28 min. 48 sec. 

Observe, that the wLviiony ex- 
planoition, and ruU for the preceding 
examples are the same as in Art. 

197. 

denominations : 

9. .125 of a barreL 

10. .92 of a day. 

11. .4156ofacwt. 

12. .625 of a busheL 

13. .008 of a mile. 

14. .659 of a week. 

15. .9 of a jwund Avoir 
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199. To change a denominate number from lower to 
higher denominations. 

1. Change 5722 inches to rods. 

Explanation.— Since 13 in. 5722 \tl=^^ ft.=476 ft. 10 in. ; 
mate 1 ft. there must be ^ as 475 f^ __a|a yd.=:lo8 yd. 2 ft. ; 
many feet as inches \ -^ of ^ ^^ 

5723 in. is 476 and 10 in. re- 158 yd. =z~ rd. = 28 rd. 4 yd. 
• maining. ^ « 

Since 3 ft. make 1 yd., there must be } as many yards as feet ; \ of 
476 ft. is 158 and 3 ft remaining. 

Since 5^ yd. make 1 rd., there must be ^ or ^ as many rods as yards ; 

■V o' 316 half yd. is 38 and 4 yd. remaining. 

Hence, 5732 in. = 38 rd. 4 yd. 3 ft. 10 in. 

In order to divide by 6 J, both dividend and divisor may be reduced to 
Tudves before dividing. In this case the remainder, if any, is hollies, 
which may be reduced to integers. 

Principle. — A denominate number is changed to higher efo- 
nominations by division. 

2. Seduce 6048 gills to hogsheads. 

3. In 3199 pints, how many bushels ? 

4. In 31556926 seconds, how many days? 

Rule. — 1. Divide the given denomination by thai number of 
the scale which is equal to a unit of the next higher denomina- 
tion. 

2. In like manner, divide this and each successive quotient^ 
until the denomination required is reached, Tlie last quotient^ 
ioith the remainders annexed^ will be the required result. 



How many 

5. Pounds Troy are 85894 gr.? 

6. Tons are 51570 pounds? 

7. Cwt. are 40607 ounces ? 

8. Pounds are 3000 pwt. ? 

5, Bu. are 12060 lb. of wheat ? 



Eeduce 

10. 120400 pens to gro. 

11. 2734 eggs to dozens. 

12. 5020 balls to' scores. 

13. 10738 sheets to reams. 

14. 6048 quires to bundles. 



IM 



DENOMINATE NUMBERS. 



Change 

24. 1236 pints to pecks. 

25. 23597 gr. to lb. Troy. 

26. 86400 min. to weeks. 

27. 28635 sec. to hours. 

28. 10800 hr. to mo. of 30 da 

29. 17647 sheets to reams. 

30. 14000 lb. to bu. of com. 

31. 27072 qt. to bushels. 

32. 76742 pt to barrels. 



How mauj 

15. Yards are 1242 inches? 

16. Miles are 21120 feet ? 

17. Yards are 325 eighths ? 
1& Acres are 25600 sq. rd. ? 

19. Sq. rd. are 346720 sq. in.? 

20. Cu. yd. are 786 ca. ft ? 

21. Cords are 43860 cu. ft. ? 

22. Cd. ft. are 165888 cu. in. : 

23. Quin. are 3172 lb. of fish ? 

What will be the cost 

33. Of 1 T. 15 cwt. 36 lb. of sugar, at 9 cents a pound ? 

34. Of 2 lb. 8 oz. 12 pwt. of gold dust, at $.72 a pwt. ? 

35. Of 3 mi. of telegraph wire, at 12^ cents a foot? 

36. Of 1 hhd. of wine, at 40 cents a pint ? 

37. Of 2 bu. 1 pk. 6 qt. grass seed, at 14 cents a quart ? 

38. Of 2760 lb. of wheat, at $1.50 a bushel ? 

39. Of 12 weeks board, at $2.62| a day ? 

40. Of 1 half acre of land, at 25 cents a square foot P 

41. Of 128 pints of chestnuts, at $3.50 a bushel ? 

42. Of 240 cord feet of wood, at $4 J a cord ? 

43. Of 4000 lb. of hay, at $. 75 a hundredweight ? 

44. Of 360 quarts of milk, at 32 cents a gallon ? 

45. Of 16 reams of paper, at 20 cents a quire? 

46. Of 5 bbL of pork, at 9 cents a pound ? 

47. Of 8 gross of lead pencils, at 5 cents a piece ? 

48. Of 3 pecks of clover-seed, at $.12^ a lb. ? 

49. Of 1 ton of corn-meal, at $1.20 a bu. ? 

50. Of 3 T. 17 cwt. 20 lb. of hay, at $22i a ton ? 

51. At 12 cents a pint, how much molasses can be bought 
for $8.52? 

52. What is the cost of a load of oats weighing 1960 Ib.^ at 
$.56 a bu^el ? 



REDUCTION. 
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1 

200. 1. What decimal of a pound Troy are 2 oz. 14 pwt. ? 



Explanation. — Since 20 pwt. make 
1 oz., there are ^ as many ounces as 
pennyweights ; and ^ as many pounds 
as ounces ( 199). Hence, 2 ok. 14 pwt. 
= .225 lb., or changed to a fracUan, 
by (148, Ex. m is A 1^- 

In order to find whai part one com- 
pound number is of another, hathmxisA 



14 pwt. = 1^ oz. or .7 oz. ; 

2.7 oz. = ^ lb. or .225 lb. 

.225 lb. = -^ lb. 

2 oz. 14 pwt. = 54 pwt. 

1 lb. = 240 pwt 

^ = :^ lb. = .225 lb. 
be Wc6 numbers, and must be reduced 

to the lowest denomination in either. Thus, 2 oz. 14 pwt. are equal to 
64 pwt and 1 lb. is eqaal to 240 pwt. Hence, 2 os. 14 pwt. = /^ lb. 
^ ^ lb., or, reduced to a decimal, by (148, Ex. 37), .225 lb. 

1. If the given number contain a fraction, the denominator of this 
fraction must be regarded as the lowest denomination. 

2. The pupil may be required to give the answers either in the form 
of a fraction, or of a decimal, or both. 



What part of 

2. 1 wk. is 3 da. 2 hr. 40 min.? 

3. 2 lb. Troy is 7 oz. 4 pwt. ? 

4. 4 ba. is If pk. ? 

5. 1 bbl. is 15 gaL 3 qt ? 

6. 1 yd. is 1 ft. 9.6 in. ? 

7. 3 pk. is 2 pk. 4 qt ? 

8. 1 da. is 7 hr. 12 min. ? 

9. 2 lb. Avoir, is 10| oz. ? 



What decimal of 

10. 2 cd. is 4 cd. ft 8 cu. ft. ? 

11. 3 bu. is 3 pk. 1.12 qt L 

12. 2 rd. 8 ft is 4 yd. lift? 

13. 1 T. 5 cwt. is 25 lb. ? 

14. 6 gal. is 3 qt 1 pt 2 gi.? 

15. 1 wk. 3 da. is 4 da. 9 hr.? 

16. 5 yd. 1ft. is 2 yd. 2 ft? 

17. 1 ream is 150 sheets ? 



18. From a hhd. of molasses 28 gal. 2 qt. were drawn. 
What part of the whole remained ? 

19. What part of 1 barrel of flour is 24J lb. ? 

20. What part of 15 cwt 21 lb. is 2 cwt 11 lb. ? 

21. What part of 4 gal. 3 qt is 3 qt 2 gi.? 

22. What part of 54 cords of wood are 4800 cu. ft ? 

23. What part of 3 bbL of flour are 110 lb. 4 oz. ? 
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201. To find the sam of two or more denominate 
numbers, or denominate fractioneu 

Denominate nmnbers are added, svbtrcLCted, multiplied^ and divided by 
the same geneml methods as are employed for like operations in Simple 
Numbers. 

The corresponding processes are based upon the mme principles. The 
only modification of the roles needed is that which is required by a var^ 
ing scale instead of the uniform or decimal scale of 10. 

The prindplee will be made sufficiently plain in the solutions and ex 
planations to enable the pupQ readily to construct a rule for each. 



WRITTEN EXERCISES. 

1. What is the sum of 32 bu. 2 pk. 6 qt; 24 bu. 1 pk. 
4 qt ; 16 bu. 3 pk. 7 qt. ? 

Explanation. — Write the numbers so that bu. pk. qt. 

units of the same denomination stand in the same 32 2 6 

column, and begin at the right to add. 24 1 4 

The sum of the quarts is 17 qt., equal to 2 pk. ^ ^ q n 

1 qt. Write the 1 qt. under the column of quarts, 

and add the 2 pk. to the column of pecks. 74 U 1 

Add, in like manner, the column of pecks and bushels. 

2. What is the sum of ^ wk., | da., and | hr. ? 

Explanation. — ^Blrst find da. hr. min. sec 

the value of each denominate J. wk. := 4 21 36 00 

fraction in int^ers of lower s ^^l, = 14 24 00 

denominations (198), and s hr 22 ^0 

then add the resulting com- ^ ' 

pound nombers. 5 12 22 30 

3. A miller bought 4 loads of wheat; the first contained 
46 bu. 36 lb. ; the second 43 bu. 50 lb. ; the third 49 bu. 23 lb. ; 
and the fourth 50 bu. 56 lb. What was the amount of the 
4 loads? 
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4. A former received t.75 a bushel for 4 loads of com ; the 
first contained 48.4 bu., the second 2626 lb., the third 36f bu., 
and the fourth 41 bu. 52 lb. What did he receive for the 
whole? 

5. Bought 3 loads of hay at 115 a ton. The first weighed 
1.125 T., the second 1| T., and the third 2750 lb. What did 
\ le whole cost ? 

6. A tailor used in one year, 2 gross 5 doz. 10 buttons, 
another year 3 gross 7 doz. 9, and another year 4 gross 6 doz, 
11 ; how many did he use in the three years ? 

7. What is the sum of | of a day added to ^ of an hour ? 

8. To f of a hhd. add \ of 10 gal. 

9. What is the sum of 22^ cwt., 26| lb., and 14 oz.? 

10. Add 5 Cd. 7 cd. ft., 2 Cd. 2 cd. ft. 12 cu. ft., 6 cd. ft. 
15 cu. ft, 7f Cd., and 3 Cd. 2 cu. ft 

11. Add 7 yd. 2 ft, 5 yd. IJ ft, 2 ft 9^ in., 3 yd. 1 ft ^ in., 
2J ft, and 4J yd. 

12. What is the sum of If hhd., 36 gal. 3 qt. \\ pt, \ gal., 
2 qt I pt, and 1.75 pt ? 

202. To find the difiference between any two de- 
nominate numbers, or denominate fractions. 

1. From 16 lb. 8 oz. 6 pwt 10 gr., take 7 lb. 4 oz. 12 pwt 
6gr. 

Explanation. — Write the nambers as 
in addition. 

Subtract 6 gr. from 10 gr., and write 
the difiference, 4 gr., under the jfrains. — 5 o JJ" 

Since 12 pwt. cannot be subtracted from 
6 pwt., take 1 oz., equal to 20 pwt., from the 8 oz., leaving 7 oz., and add 
it to the 6 pwt., making 26 pwt. ; 12 pwt from 26 pwt. leaves 14 pwt., 
which write under the pennyweights. 

Since 1 oz. was taken from 8 oz., subtract 4 oz. from 7 oz., and write 
the difference, 3 oz., under the ounces. 7 lb. from 16 lb. leaves 9 lb., 
which write under the pounds. Hence, etc. 



lb. 


oz. 


pwt. 


gf.. 


16 


8 


6 


10 


7 


4 


12 


6 
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%. From 1| in. subtract ^ of a biulieL 

EXFLABATTOR. — f^Tst find tbe bo. 

Tslae of eacli dettomiiute fractkiii 1|. bn. = 1 

in intc^era of lower denmmimtioiis ^g j^g_ ^^ 

(198); then subtract m in Inte- * — 





(3.) 




rd. 


7i (1. 


in. 


Prom 25 


2 2 


6.3 


Take 13 


4 


11.6 


12 


3(B 1 


6.7 




i = l 


6 



(4) 
, wk. dih hr. roiiL 



12 4 .7 

5. From a tab of butter containing 1 cwt 28 Ib^ was taken 
56 lb. 8 oz. ; bow mach remained ? 

6. From a pile of wood contuning 42 Cd. 5 cd. ft, take 
16 Cd. 6 cd. ft. 12 CO. ft, and bow mnch remains ? 

Find the resalt 

7. Of 7 T. 5 cwt 18 lb. 6 oz. — 2 T. 9 cwt 12 lb. 10 oz. 

8. Of 29 Bq. yd. 6 sq. ft. 84 sq. in, — 16 sq. yd. 3 sq. ft 96 
Bq. in. 

Find the difference between 

9. S^ff cwt and 48| lb. I 12. .9 da. and } wk. 

10. A lb. and 5 lb. 4 oz. 8 pwt 13. .0625 bn. aud | pk. 

11. .659 wk. and 2 wk. 3| da. I 14. h^ bbl. and ^ hhd. 

15. If from a hhd. of molasses 14 gaL 1 qt 1 pt be drawn 
at one time, 10 gal. 3 qt at another, and 29 gat 1 pt at 
another, bow mnch will remun ? 

IC. From a pile of wood containing 135J Cd., was sold at 
: time 26 Od. 7 cd. ft; at another, 30 Cd. 4( cd. ft ; at 
ith^r, 37^ Gd. How mnch remained? 



yr. 
1885 


mo. 
9 


da. 
25 


hr. 
9 


1874 


6 


16 


15 
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203. To find the interval of tiu^e between two dates* 

WRITTEN EXERCISES. 

1. How many yr., mo., da., and hr., from 3 o'clock p. M. of 
May 16, 1874, to 9 o'clock A. M. of Sept. 25, 1885 ? 

Explanation. — Since the later date 
expresses the greater period of time, 
write it as the 'mnvbendy and the earlier 

date as the subtrahend, writing first — jT" 4 8 18 

the jear, next the number of the month, 
next the number of the day, and next the nufnber of the hour, reckoning 

tnm 12 o'clock at night. 

• 

1. In finding the difierence of time between two dates, 12 mo. are 
usoallj considered a year, and 30 days a month. 

2. When the time is less than a year, to be exact the true number of 
days in each month and parts of a month are added. 

3. The day on which a note, draft, or contract is dated, and that on 
which they mature, are not both included. The fornter i» generally 
omitted. 

Find the time 

2. From June 12, 1879, to Sept. 21, 1883. 

3. From Jan. 4, 1872, to Oct. 3, 1881. 

4. From April 10, 9 o'clock A.M., 1873, to 2 o'clock p.m., 
July 15, 1883. 

5. How many days did a note run, that was dated May 20, 

1882, and paid Sept. 14, 1882 ? 

Solution. — In May there were 11 da. remaining, 30 in June, 31 in 
July, 31 in Au^., and 14 in Sept., or 117 da. in all. 

6. How long has a note to run that is dated Jan. 16, 1883, 
and made payable July 10, 1883 ? 

7. A note dated May 28, 1885, was paid Feb. 10, 1886. 
What length of time did it run ? 

8. The construction of the Brooklyn Suspension Bridge 
was comimenced Jan. 3, 1870, and opened for travel May 24^ 

1883. How long was it in building ? 
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204. To multiply a denominate number by an ab-« 
stract number. 

WRITTEN EXERCISES. 

1. Multiply 12 T. 15 cwt. 27 lb. 9 oz. by 8. 

Explanation. - Write the ^2 T. 15 cwt. 27 lb. 9 oz. 

multiplier under the lowest de- 
Domination, and multiply as in 



simple numbers. 102 T. 2 CWt. 20 lb. 8 OZ. 

Thus, 8 times 9 oz. are 72 oz., 
equal to 4 lb. 8 oz. Write the 8 oz. under the ounces, and resenre the 
4 lb. to add to the product of pounds. 

8 times 27 lb. are 216 lb., and 4 lb. added make 220 lb., equal to 2 cwt 
20 lb. Write the 20 lb. under the pounds, and 'reserve the 2 cwt. to add 
to the product of cwt. 

Proceed in the same manner until all the denominations are multiplied. 

When the multiplier is large, and a composite number, multiply suc- 
cessively by its factors (57). 

What is the result 

2. Of 6 hhd. 20 gal. 3 qi x5? by 8 ? by 15 ? 

3. Of 2 rd. 4 yd. 2 ft. 6 in. x 6 ? by 18 ? 

4. Of 9 cu. yd. 15 cu. ft. 520 cu. in. x 7 ? by 14 ? 
6. Of 5 hr. 42 min. 50 sec. x 12 ? by 36 ? 

6. Of 26 cd. 3 cd. ft. 12 cu. ft. x 18 ? 24? 

7. What is the weight of 1 doz. spoons, each weighing 1 oz. 
12 pwt. 16 gr. ? 

8. What is the weight of 48 loads of hay, each weighing 
IT. 3 cwt. 501b.? 

Find the product in integers of lower denominations of 



9. .36 cwt. X 12. 

10. .12hr.xl8. 

11. V^lb.x24. 



15. 3.96 in. X 36. 

16. .216gr. xl5. 

17. +ma x21. 



12. .875 hhd. X 9. 

13. \ of .225 mi. x 8. 

14. 6^A.x6. 
18^ At $1.37i a gallon, what will be the cost of 5 casks of 

wine, each containing 28 gaL 2 qt. 1 pt. ? 

19. A farmer sold 4 loads of oats, averaging 41 bu. 3 pk. 
each, at $.75 a bushel. What did he receive for the whole ? 
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205. To divide a denominate number into equal 
parts. 

WRITTEN EXERCISES. 

1. Divide 56 lb. 9 oz. 12 pwt. by 6. 

Explanation.— Write the divisor at the lb. oz. pwt. 

left of the dividend. The object is to find 1 6 ) 56 9 I'Z 
tixth of a compound number. ^ I 7^ 

^ of 56 lb. is 9 lb. and a remainder of 2 lb. 
Write the 9 lb. in the quotient, and reduce the 2 lb. to ounces, which, 
added to 9 oz., make 33 oz. 

i of 33 oz. is 5 oz. and a remainder of 3 oz. Write the 5 oz. in the 
quotient, and reduce the 3 oz. to pwt., which, added to 12 pwt., make 
72 pwt. J of 72 pwt. is 12 pwt., which write in the quotient. 

When the divisor is large, and is a eompo^Ue number, the work maj 
be shortened by dividing successively by its factors. 



Find the result of 

2. 376 gaL 3 qt. 1 pt -f- 9. 

3. 328 yd. 1 ft 3 in.. -^6. 

4. 9 hhd. 28 gal. 2 qt-j-12. 



5. 192 bu. 3 pk. 1 qt. 1 pt -^ 9. 

6. 45 T. 15 cwt 25 lb. 4- 7. 

7. 196 Cd. 4 cd. ft 12 cu. ft -^36. 



8. Divide 282 bii. 3 pk. 1 qt. 1 pt by 9 ; by 10 ; by 12* 

9. Divide 254 yd. 4 ft 3^ in. by 21 ; by 42. 

10. A teamster drew 19 Cd. 2 cd. ft 11 cu. ft of wood in 15 
loads. How much did he average per load ? 

11. Bought 6 spoons, which weighed 11 oz. 3 pwt What 
was the weight of each spoon ? 

12. How many iron rails, each 18 ft long, will be required 
to lay 3 miles of railroad track ? 

i3. The total weight of 18 hhd. of sugar is 7 T. 15 cwt 
66 lb. 4 oz. What is their average weight ? 

14. A man traveled by railroad 1000 miles in one day. 
What was the average rate per hour ? 

15. If a town 4 mi. square is divided into 62 £a,rms of equal 
size, how much land will each farm contain ? 



1 
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S06i. Measuremefiis inToIye a practical application of 
measures to the industrial and mechanic arts, and the com- 
mon bosinesB of life. 

DEFINITIONS. 

S507. IHmeiMians are lengthy breadih, and thickness. 

208. A line has only one dimension, length. 

A stroic^t line is the shortest distance between two points. 

209. An Angle is the difference in ' * d 
the direction of two straight lines pro- 
ceeding from a common point, called the 
vertex of the angle. a c b 

Thus, in Fig. 1, ACD and DCB are angles, and C is their wrtex, 

210. When two straight lines meet; so as to form equal 
adjacent angles, they are said to be per- 
pendicular to each other, and the angles 
are called right angles. 

Thns, in Fig. 2, the lines AB and CD are per- 
pendieular to each other, and form the two right ' 
angles ACD and DCB. 



Fie. 3. 
D 



B 



211. A surface has two dimensions, length and breadth. 

313. A plane figftte is a portion of a plane stirface 
bounded by straight or curved liues. 

313i A rectangle is a plane fig- 
ure bounded by four straight linos, 
having four right angles. 

A 8q,uare is a rectangle whose Bides are equal. 










Rectangle. 



Square. 
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214. The unit of measure for surfaces is a square 
each side of which is a anit of some known length. 

Tims, the uoit of square inches is 1 tqtUEre inch; of square feet, 
1 aguarefoot; of square yards, 1 square yard, etc. 

315, The area of a rectangle is the surface included 
within the lines which hound it, and is expressed hy the prod^ 
uci of the two numbers representing the two dimensions, or 
by the number of times it contains a given unit of measure. 

The diagram represents a square yard, 
each »de of which is 1 yd. or 8 ft. long, 
and the whole is divided into square feet, 
1 sq. ft. being the uTiit of meoiure. In one 
row there are 3 sq. ft., in 3 rows there are 
8 times 3 sq. ft., or 9 sq. ft. Hence the area 
of 1 sq. yd. is 9 sq. ft. 



sq.ft. 








sq.ft. 



















8 aq. ft. X 3=9 eq. ft. 



FOBMITLAB FOR EeCTANQULAR SURFACES, 

216* 1. Length x breadth = area, 

2, Area -7- length = breadth, 

3. Area -r- breadth = length. 

The two gwen dimen»ons must be expressed in units of the same de- 
namiTMtion. 

217. Artificers, in estimating materials and labor^ make 
use of the following units : 

The square foot for glazing, stone-cutting, flagging, and lumber. 
The square yard for plastering, paving, ceiling, and masonry. 
The square of 100 e^uarefeet, for roofing, flooring, and bricklaying. 

Shingles are estimated to average 16 in. Icmg, and 4 ia. wide, and 
are pat up 4 bundles to the 1000. 

Allowing for waste, 1000 shingles, laid 4 in. to the weather, are esti- 
mated to cover a square. 

Laths are estimated at 4 ft. in length, and are put up 10 bundles to 
the 1000. 
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WRITTEN EXERCISES. 



218. 1. What is the area of a floor 27 ft by 18 ft ? 
Solution.— >27 x 18 = 486 ; hence, the area is 486 sq. ft (216, 1.) 

2. What is the width of a hall that is 36 ft. long^ and con- 
tains 252 square feet ? 

S0LT7n0N.'-256+86 = 7 ; hence, the wiMh is 7 ft. (216. 2.) 

3. What is the length of a hall that is 8 ft. 4 in. wide, and 
contains 450 square feet ? 

4. How many tiles 8 in. square will be required to lay a 
floor 48 ft. by 10 ft. ? . 

5. What will be the cost of flagging a sidewalk 312 ffc. long 
and 6J ft. wide, at 12.70 a square yard ? 

6. What will it cost to cement a cellar bottom 48 ft 6 in. 
long and 27 ft wide, at 1.45 a square yard? 

7. How many acres in a piece of land 60 rd. square? 

8. What is the difference between the area of a floor 25 ft. 
square and that of two others, each 12 ft 6 in. square ? 

9. What will be the cost of a piece of land 80 rd. long and 
75 rd. wide, at I68J- an acre ? 

10. A rectangular field 120 rd. long contains 24 A. What 
is its width ? 

11. Find the cost of covering the floor of a hall 45 ft. long 
and 6 ft. 6 in. wide with oil-cloth, at f 1.35 a square yard ? 

NoTB.—In buying carpeting to carpet a room, it is necessary to decide 
whether the strips are to run lengthwise or across the room ; also, how 
much must be turned under or cut off, at the side or end of the room, or 
both, on account of the dimensions of the room, or to properly match the 
figures. Multiplying the number of yards in each strip by the number 
oi strips will give the whole number of yards required. 

12. How many yards of carpeting 30 inches wide will car- 
pet a floor 16J ft. long and 15 ft wide, if the strips run 
lengthwise, and there be no loss from matching? 



MEASUREMENTS. 161 

13. Find the cost of covering the floor of a hall 46|^ft. long 
and 14 ft 9 in. wide, with matting \\ yd. wide, at t.25 a yard. 

It will require 4 strips of matting, each 15 j^ yd. long. 

14. How many yards of velvet carpeting, \\ yd. wide, will 
cover ^ parlor floor 24 ft. 9 in. long and 17^ ft. wide, if the 
strips run lengthwise, and the matching of the figures requires 
9 in. to be turned under at one end of the room ? 

15. How many yards of Brussels carpeting, j yd. wide, will 
cover the same floor, and what will be its cost, at 11.65 a yalrd, 
if the strips run lengthwise, and the matching of the figures 
requires 6 in. to be turned under ? 

16. How many squares are there in a partition 104 ft. 9 in, 
long, and 20 ft. 4 in. high ? 

17. Find the cost of plastering the sides and ceiling of a 
room 40 ft. long, 36^ ft wide, and 22J ft high, at $.36 a sq. 
yd., allowing 1375 sq. ft. for doors, windows, and baseboard. 

18. How many planks 16 ft long and 9 in. wide, will be 
required to floor a room 36 ft. long and 24 ft wide ? 

19. Find the cost of glazing 6 windows, each 8 ft 3 in. by 
5 ft. 4 in., at $.75 a square foot 

20. How many sods, each 16 in. square, will be required to 
turf a yard 53 ft 4 in. long and 28 ft wide ? 

21. How many shingles averaging 4 in. wide, laid 6 in. to 
the weather, will cover the roof of a building 46 ft long, each 
of the two sides being 20 ft. wide from the eaves to the ridge, 
the first course on each side being double ? • 

22. What will be the cost of wainscoting a room 21 ft. 8 m. 
by 14 ft. 10 in., and 10 ft 6 in. high, at $.30 a sq. yd. f 

23. Find the cost of slating a roof 64 ft 9 in. long and 
45 ft wide, at $15.37j^ per square ? 

24. What is the area of a square field, the distance around 
which is 560 rods ? 

25. Find the cost of painting a roof 52 ft long and 30 ft 
wide, at $.75 a square. ' 
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219. A soli^ has three dimenBiQaa, Itaigtk, hrtatUh, and 

fhiciness or height. 

320. A rectattffu- 
lar solid is & bod; 
bounded by six rect-anga- 
\Bsface3. 

A cube is H rectangolar bodj whoee faces are all aqiul. 
The oppoaiu Bides are equal and parallel. 

221. The unit of measure for solids is a cube, the 
edge of which is a unit of some known length. 

ThoB, the unit of cubic inches is a euh«, the edge of which ia 1 ineK, or 
1 euUeincA; of cnUc feet, 1 eubUfoot, eM. 

222. The volume of solid cinttents of a rectangular 
body is the space included -within the flnrfaces which bound 
it, and is expressed by t\:ie product of the nnmbeis representing 
ita three dimensions, or by the number of times it contains a 
given unit of measure. 

The diagram repreeente a cu- 
bic ^ard, each foee being a square 
jttrA, containing 9 eq. It. It ft 
section 1 ft. thick is cut froTn 
«ne dde, it ma; be divided into 
8 times 8 on. It., or 9 en. ft,, 
1 eu. ft, bang the unit qfmeat- 
vre. And since the cubic yard 
la 3 ft. tliick, it coutaiae 9 euch 
seetioDS, or 3 times 9 cu. ft., 
which are 37 cu. It. Hence the mfutne of 1 en. jd. is 37 co. ft. 

Bo the volume of a »olid, fainted of two adjacent sectloiu, is espnaMd 
iff 8 CO. ft. X 3 X 3 = IB cu. ft. 




a. lt.>S^tTcn. fc 
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FOBUULAS FOB BeCTANQULAB SoLIDS. 

1. Lettgfk X breadth x height = volume. 

2. Volume —■ {length x breadth) = heigJit. 

3. Volume -i- {length x height) = breadth. 

4. Volume -5- {breadth x height) = length. 



For measures of volume, the following units are used: 

The OUbiO foot for bricklajing, masonrj, and hewn timber, 

Tfae oabio yaird for ombaokmenCe, ^oavBtions, and maaoniy. 
A etibie yard of commoii earth is sometimee called a load. 

The perch of stone, lOj ft. long, IJ ft. nlde. and 1 ft. high, equal lo 
24] cu. ft. It is cnstonmr?, liowerer, to oaJI 2S cu. ft. Bi peich. 

Briok. — The size of a.eommon'bAdL la 8x4x3 in., and foe ordinary 
caleolation it is snffidentl j accoiate to reckon 27 bricks to the cable foot, 
laid dry, or 33^ laid in mortar. 

Briekteork k generaUj estimated bj the thoutartd britlu. In esti- 
mating material, Rllowauee is made for openinga in valla, as doois, win- 
In estimating labor, the length of each wall is meaanred on the outtide, 
and thoB each corner is measured twice. 

BometiineB, by tpeeial ccjUraet, an allowance is made for one Half the 
openinga and ooraen. 

A pile of wood 
e feet long, 4 ft 
wide, and 4 ft. high 
baCcrd. 

A oord foot m 

1 foot in length of 
■och a j)ile ; that Is, 
1 ft. long, 4 ft. wide, 
and 4 It. high. 
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WRITTEN EXERCISES. 

224. 1. What is the Tolame of a rectangular solid 22 ft 
long, 13 ft wide, and 5 ft thick ? 

BoLimON.— 22x13x6=: 1430; hence^ the voUme is 1430 co. ft. 
(323, \\ 

2. A tank 14| ft long and 12 ft wide contains 1566 cq« ft 
What is its depth ? 

SoLTmON.— 1566-»-14i x 12 = 9 ; hence, the dtpOi is 9 ft. (223, 2.) 

3. In a solid 3 ft 2 in. long, 2 ft 2 in. wide, and 1 ft 8 in. 
thick, how many cnbic inches? 

4. A vat 12 ft square contains 1224 en. ft What is its 
depth ? 

5. What is the yolnme of a bin, the inside dimensions of 
which are 8 ft 6 in. by 6 ft by 4 ft. 4 in.? 

6. How many cubic yards of earth must be removed in dig- 
ging a cellar 36 ft long, 24 ft wide, and ^\ ft deep ? 

Find the volnme of rectangalar solids having the following 
dimensions : 

7. Of a cube the edge of which is 1 yd. 1 ft 9 in. 

8. Of a solid 6 yd. 2 ft 7 in. by 3 ft 4 in. by 2 ft 11 in. 

9. Of a solid 5 ft sqaare and the height 6.4 ft 

10. My sleeping room is 10 ft. long, 9 ft wide, and 8 ft 
high. If I breathe 10 en. ft of air in one minute, in how 
long a time will I breathe as much air as the room contains ? 

11. How many cords in a pile of wood 30 ft long, 8 ft 
wide, and 6 ft 6 in. high ? 

12. A pile of wood containing ^1\ cords, is 90 ft long and 
12 ft wide. How high is it ? 

13. What will be the cost of a pile of wood 12 ft 6 in. long, 
8 ft wide, and 4 ft 6 in. high, at $3.75 a cord ? 

14. What will it cost to dig a ceDar 45 ft long, 28 ft wide, 
and 8 ft. 6 in- deep, at $.42 a cubic yard ? 
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15. How mnch wood is there in a pile 8 ft. long, 6 ft. wide, 
Old 5 ft. 4 in. high ? 

16. How many perches of masonry in a wall 120 ft long, 
6 ft 9 in. high, and 18 in. thick ? 

17. At %Z\ a cord^ what is the valae of the wood that can 
oe piled nnder a shed 50 ft. long, 25 ft. wide, and 12 ft. high? 

18. A cellar wall, 32 ft. by 24 ft, is 6 ft high and 1^- ft 
(hick. What did it cost, at 11.25 a perch ? 

19. What must be the length of a load of wood that is 3 ft. 
high and 5 ft 4 in. wide, to contain a cord ? 

20. At $.56 a cu. yd., what will it cost to remove an em- 
bankment 240 ft long, 38 ft wide, and 8.5 ft high ? 

21. What will it cost to build a wall 240 feet long, 6 feet 
high, and 3 ft thick, at $3.25 per 1000 bricks, each brick 
being 8 in. long, 4 in. wide, and 2 in. thick ? 

22. How many cans, 6 in. by 4 in. by 3 in. can be packed 
in a box 24 in. by 18 in. square, in the clear? 

23. Find the cost of digging and walling the cellar of a 
house, whose length is 41 ft 3 in., and width 33 ft; the cel- 
lar to be 8 ft deep, and the wall 1^ ft. thick. The excavating 
will cost $.50 a cu. yd., and the stone and mason work 13.75 
a perch. 

24. In a school-room 32 ft long, 18 ft wide, and 12| feet 
high, are 60 pupils, each breathing 10 cu. ft of air in a minute. 
In what time will they breathe as much air as the room contains? 

25. How many perches of stone will be required to enclose 
a lot 16 rd. long and 12 rd. wide, with a wall 6 ft. high and 
3 ft. thick ? 

26. A street 650 ft long and 72 ft. wide, averages 4.5 feet 
below grade. Find the cost of filling it in, at $.42 a cu. yd. ? 

27. How many cubic feet of masonry in the wall of a cellar 
37^- ft long, 26 ft. wide, and 9 ft deep, the wall being 2 ft 
thick ; and what will be the cost, at $3.85 a perch ? 
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BOARDS AND TIMBER. 

225. A hoard foot is 1 ft. long, 1 ft wide, and 1 inch 
thick. Hence, 12 board feet make 1 cubic foot 

Board feet are changed to cu. ft. by dividing by 12, and 
cubic feet are changed to board feet by multiplying by 12. 

1. In "board metuure, all boards are assaxned to be 1 in. thick ; if leas 
than 1 in., the difference is disregarded ; if more than 1 in., the qnantity 
Ib increased one fourth for every additional } in. in thickness. Thus, 

1200 sq. ft., 1 in. thick or less = 1200 ft. board measore^ 
1200 sq. ft. li in. thick = 1500 ft. " 

1200 sq. ft., 2 in. thick = 2400 ft, « 



M 
«< 



2. Lumber and $awed timber, snch as plank, scantling, joists, etc., axe 
Dsaally estimated in board measure. 

8. Hetm and round timber are commonly estimated in euibie measure. 

WRITTEN EXERCISES. 

226. To find the contents of a piece of luniber. 

1. Find the contents of a board 15 ft long and 8 in. wide. 
Solution.— 16 x 8-1-12 = 10 board feet. 

2. What are the contents in board meafiure of a joist 16 ft 
long, 10 in. wide, and 3 in. thick ? 

Solution.— 8 x 10 x 16+13 = 40 board feet Hence, 

nu-LE.— Multiply the length in feet by the width and thick- 
ness in inches, and divide the product ly 12 for hoard fe&ty or 
iy mfor cubic feet. 

1. If oru of the dimensions is inches, and the othear tv>o are feet, tha 
product will he board feet. 

3. If a board tapers regularly, multiply the length byHhe mean toidlA, 
found by taking half the sum of the two end& 
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Knd the contents of lumber, meajsnring : 



3. le ft. by 10 in. 

4. 17 ft, by 11 in. 

5. 23 ft. by 20 in. 



9. 12ft.xl0in.x2iin. 

10. 18 ft X 2 ft. X 8 in. 

11. 16ftxlft.x4Jin. 



6. 18 ft. by 15 in. 

7. 26 ft. by 14J in. 

8. 20 ft. by If ft. 

12. Find the contents of a board 18 ft. long, 1 ft. 8 ini 
wide at one end, and 14 in. at the other. 

Solution.*— 20 in. +14 m.-*-2 = 17 in. ; 18 x 17-^12 = 25J board ft 

' 13. Find the cost, of 5 boards 12 ft. long, 17 in. wide at one 
end and 11 in. at the other, at 6 cents a sqnare foot. 

14. Find the cost of 10 planks, each 15 ft. long, 16 in. 
wide, and 3^ in. thick, at $2.25 per hundred feet 

15. Find the cost of 3 pieces of timber, each 26 ft long and 
6 in. by 9 in., at $1.75 per hundred board feet 

16. Find the cost of 8 pieces of scantling, 3 in. by 4 in. and 
14 ft long, at $9.50 per thousand board feet. 

17. What amount of inch lumber will make a box 4 ft by 
3 ft 6 in. by 2 ft. 6 in. on the outside. 

Find the cost of the following : 

18. Of 36 boards, 12 ft. long, 11 in, wide, @ |2J per C. 

19. Of 16 planks, 14 J^ ft long, 10 in. wide, and 3 in. thick, 
@ $16J per M. 

20. How many board feefc in a stick of timber 36 ft long, 
10 in. thick, 12 in. wide at one end and 9 in. wide at the 
other end ? How many cubic feet ? 

21. How much flooring 1^ in. thick will be required to lay 
the floors of a two-story house, 48 ft. by 38 ft., no allowance 
being made for waste ; and what will be its cost, at $35 per M. ? 

' 22. A field 64 rd. by 32 rd. is enclosed by a board fence; 
the posts are sefc 8 ft. apart, the boards are 16 ft long, and the 
fence is 4 boards high. The bottom board is 12 in., the top 
board 6 in., and the others each 9 in. wide. The posts cost 
$25 per C, and the boards $14.80 per M. Find the number 
of posts, the. amount of lumber, and the cost of both. 
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RECTANGULAR BINS, CISTERNS, Etc. 

2!37« Cubic measures are used to ascertain the capac* 
ity of rectangular cisterns, bins, etc., but the results are gen- 
erally expressed in units of liquid and dry measures. 

228. OoMPABATiVB Table OF Measitbes of.OapacitYc 

Cubic inches Cable inches Cabic inches Cubic inches 
InlgaL inlqt. inlpt. inlgi. 

Uquid meagure, 231 67} 28| 7^ 

Dry measure (I pk.X 268| 67^ 33} 8| . 

A etibiefoat of pure water weighs 1000 oz., equals 62) lb. Avoir. 

The standard btishel of the United States contains 2150.42 cu. in. 

The stricken or even bushel is the unit of measure for grain, seeds, and 
small fruits. 

The heaped bushel is the unit of measure for coal, lime, com in the 
ear, large fruits, root crops, etc., and contains 2747.7 cu. in. Hence, 

A cubic foot may he considered .8 of a bushel stricken 
measure^ or JQS of a bushel heaped measure. 

WRITTEN EXERCI9E8. 

229« To find the exact capacity of a vessel or space 
in gallons. 

1. How many gallons of water will a cistern hold, that is 
4 ft. square and 6 ft. 9 in. deep ? 

SoLTPriON.-(4 X 4 X 6i X 1728)+281 = 807f* gal. 

2. How many cubic feet in a space that holds 48 thd. ? 
SOLtrriON.-(48 x 63 x 231)-^1728 = 404} cu. ft. 

'RjjVR,— Divide the contents in cubic incJies by 2S1 fof 

LIQUID gallons^ or by 268.8 for dry gallons. 
Conversely, to reduce gallons to cubic inches : 
Multiply the given number of liquid gallons by 231; then 

reduce to higher denominations, if required. 
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3. How many gallons will a tank 6 ft. long, 3 ft. 4 in. wide, 
and 2 ft. 6 in. deep contain ? 

4. How many barrels of water will a vat hold that contains 
43659 cnbic inches ? 

5. How many hogsheads will a cistern 11 ft long, 6 ft wide, 
and 7 ft. deep contain ? 

6. Find the weight of water in a bath-tab 6 ft. long, 3 ft 
wide, and 1 ft. 9 in. deep. 

7. How many gallons will a space contain that is 22.5 ft 
long, 3.25 ft. wide, and 6.4 ft deep P 

8. A cellar 35 ft long and 24 ft. wide, contains 3 ft of 
water. What will it cost to pump it out, at 5 cents a 
hogshead ? 

9. A tank in the attic of a honse is 4 ft. long, 3 ft wide, 
and 1 ft 8 in. deep. How many gallons of water will it hold, 
and what will be its weight ? 

10. How many cubic feet in a space that holds 52 barrels P 

11. How many more cubic mches in 89.5 gal., dry measure, 
than in the same number of gallons liquid measure? 

230. To find the exact capacity of a bin, or any 
rectangular space, in bushels. 

1. A bin is 6 ft. long, 5 ft wide, and 4 ft. deep. How many 
strickerif or how many heaped bushels will it l^old ? 

SoT^TmosL— j(^ ^ ^ 5 X 4 X 1728)+2150 42 = 96.438, stricken bushels. 
} (6 ft. X 5 X 4 X 1728)^2747.7 = 75.46, heaped bushels. 

2. What is the volume of a rectangular bin that will Tiold 
228 bu., stricken measure ; also of one that will hold 128 bu« 
heaped measure ? 

J- __ (Ist, stricken zneas., 128 x 2150.42-4-1728 = 159:29 cu. ft 

■ \ 2d, heaped " 128 x 2747.7 -*-1728 = 203.53 cu. ft. 

BuLE. — Divide the contents tn cubic inches by 2150.^2 for 
STRiCKSN^ or by 27 i7 J for heaped bushels. Conversely, 
8 
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To find the cubic contents in a given number of bushels: 

Multiply the number of bushels by 2150.4^, if stutcken, or 
ly 27Ji!7.7, if heaped ; the product will be the number ofcu. in^ 
which may be reduced to higher denominationsy if required. 

For all practical purposes^ the following is sufiQciently exact : 

1. Multiply the contents in cubic feet by .8 for stricken^ 
or by .63 for heaped bushels^ and the product will be the re- 
quired number of bushels. Conversely, 

2. Divide the number of stricken bushels by .8, or the 
number of heaped bushels by .63, and the quotient will rep* 
resent the capacity in cubic feet. 

The following examples are all solved by these last rules. 

3. A bin 10 ft. long, 6 ft. wide, and 4 ft deep, will hold 

how many bushels of oats ? Of potatoes ? 

10x6x4x.8 = 193 bo. of <?at«. 

10 X 6 X 4 X .63 = 151.2 ba. olpotatoei. 

4. What is the volume in cubic feet of a bin that will hold 

320 bushels of grain ? Of com in the ear ? 

330-I-.8 = 400 cu. ft. 
820+.63 = 607.93 cu. ft. 

5. What must be the depth of a bin to contain 240 bu. of 
grain, its length being 10 ft. and its width 5 ft. ? 

Solution.— 240-4-.8 = 300 ; 300 cu. ft.-!- 10x6 = 6 ft., the d«pih. 

6. How many bushels of grain will a bin 10 ft. square ana 
4 ft. high contain? 

7. A rectangular box will hold 256 bu, of wheat What la 
its volume in cubic feet ? 

8. How many bushels of wheat can be put in a bin 8 ft 
long, 6 ft 6 in. wide, and 3 ft. 4 in. deep? 

9. What must be the length of a bin that is 6 ft wide and 
A\ ft deep, to contain 324 bushels of oatsf 



Solution. — \ 



SOLTJnON.— \ 



MEASUREMENTS. 171 

10. How many bnshels will a bin faold^ that is 16 ft. long, 
4 ft 6 in. wide, and 3 ft. 4 in. deep ? 

11. A bin that holds 100»8 bo. of com is 7 ft long and 6 ft 
deep. How wide is it ? 

12. How many bushels of grain will fill a bin that is 8.5 ft 
long, 4.25 ft wide, and 3| ft deep? 

13^ How many bushels of apples will a wagon-box hold, 
that is 12 ft long, 3 ft wide, and 2 ft 6 in. deep ? How 
many bushels of barley ? 

14. A bin 20 ft. long, 12 ft wide, and 5 ft deep, is full of 
wheat. What is its value at 12 a bushel ? 

15. A bin 7 ft long, 6 ft. wide, and 5 ft deep, is } full of 
rye. What is its value at $1.37^ a bushel ? 

16. A farmer's entire crop of barley just filled a bin 10 ft 
long. 6 ft wide, and 6 ft. deep. What was its vrfue, at tl.78 
percental? 

17. A crib, the inside dimensions of which are 15 ft long, 
7 ft 4 in. wide, and 8 ft high, is full of com in the ear. If 
2 bu. of ears make 1 bu. of shelled corn, what is the value of 
the whole, when shelled, at $.92 a bushel? 

18. If one bushel or 60 lb. of wheat make 48 lb. of flour, 
how many barrels of flour can be made from the contents of a 
bin 10 ft long, 5 ft. wide, and 4 ft. deep, filled with wheat ? 

19. How many tons of ice can be packed in a building 40 ft 
long, 30 ft. wide, and 20 ft high, a cubic foot of ice weighing 
58^ pounds ? 

20. A vat that will hold 5000 gallons of water will hold how 
many bushels of com ? 

21. Required the number of bushels of shelled com in a 
crib 16 ft. long, 6 ft 9 in. wide, and 7 ft. high, full of ears, i| 
2 bu. of ears make 1 bu. of shelled corn ? 

22. If a man buy 6 bu. of chestnuts at $4 a bushel, dry 
measure, and sell the same at 20 cents a quart, liquid measurOj 
how much does he gain ? 
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The only accurate method of measuring coal, hay, com in 
the crib, and like products is by weight ; but for the ordinary 
purposes of estimation^ the following units of measure tn bulk 
may be used : 

1. CoaL — Ordinary anthracite coal measures from 36 to 40 co. ft. to 
the ton ; bitaminous coal, from 86 to 45 cu. ft. to the ton. 

2. Lehigh, white ash, egg size, measures about 34| cu. ft. to the ton 
(20001b.): Schuylkill, white ash, 85 cu. ft., and of gray or red ash, 
86 cu. ft. to the ton. 

3. Goal is bought and sold in large quantities by the tan; in 9maU 
quantities by the hushel, the conventional rate being 28 heaped bushels 
to a ton, or about 44.5 cu. ft 

Hay. — When loose, or in loads, or upon scaffolds, 500 cu. ft. is esti- 
mated to the ton of 2000 lb. , in bays, or mows, 400 cu. ft. ; and in large, 
well-settled stacks, or in bales packed for shipping, 10 cu. yd. 

For clover-hay, deduct about OTie-flfih from the weight. 

23. How many tons of red ash coal^ egg size, will a bin 
17 ft. long, 6 ft. wide, and 3 ft deep, contain ? 

24. A bin 6 ft. long, 4 ft deep, and 5 ft. 9 in. wide, is full 
of Lehigh white ash coal. Find its value at $6. 75 a ton ? 

25. A large crib 10 yd. long, 6 yd. wide, and 6 yd. deep, is 
filled with Schuylkill red ash coal. Find the number of tons 
it contains, and its value at $5^ a ton ? 

26. A bin 7 ft. long, 5 ft. wide, and 6 ft. deep, is half full 
of Schuylkill white ash coal. Find its value at 15.90 a ton. 

How many tons 

27. Of old hay, in a mow 86 ft. x 24 ft x 16 ft. ? 

28. Of hay in a load, 16 ft. long, 8 ft wide, and 7 ft. high ? 

29. Of hay in a well-settled stack, 15 ft square and 16 ft. 
high ; and what is its value at |14|^ a ton ? 

30. What is the value of a well-settled mow of clover-hay, 
measuring 60 ft. x 30 ft x 18 ft, at $12. 75 a ton? 



PERCENTAGE. 



INDUCTIVE EXERCI8E8. 

231. 1. What is ^ of $100? t^tt? iWr? tWt? 

2. What is TJhr of $600 ? ^f^? ^? ^? 

3. How many hundredths of $1 are 25 cts. ? 40 cts. ? 63 cts.? 

4. HowmanyAwnrfrerf^/wof anything is i of it? i? ^? ^?. 
6. What part of $100 is $7 ? $25? $33? $75? 

6. If I pay $100 for a clock, and sell it for $109, how many 
dollars do I gain ? How many hundredths of the cost f 

7. If I sell the clock for $93, how many dollars do I lose ? 
How many hundredths of the cost f 

The number of hundredths gamed or lost is called the rate, 
233. JPer cent, means by the hundred. 

Thns, 5 per eerU, means 5 of every 100 ; 10 i>er cent, of any nmnber of 
miles means 10 mi. of every 100 mi., or 1 mi. for every 10 mi. 

233. The sign % is used for the words j^r cent. . 

Thas, 6% means 6 per cent,; 4(% means 4} per cent. 

6 per eent.t 5%, i^jj are equivalent expressions. 

Per cent may be expressed in the form of a common fraction. 

1. How many hundredths of a number is 4 per cent, of it ? 
6 per cent.? 7^? 9^? 15^? 34^? 

2. What per cent, of a number is yfj- of it ? yfy of it ? 

Ttrr? tV^? iWr? t^? iVo? 

3. How many hundredths of a number is 2^% of it ? 5^% ? 

4. What Jg of a number is i of it ? ^ofit? i? i? Vr? 
f? I? i? i? A? A? «? 



174 




PERCENTAGE. 








DRn,Ti 


TABLE 


No. 


3. 


* 


500 


5000 




50 




5 


4250 


700 


7000 




70 




7- 


4225 


600 


6000 




60 




6 


4275 


400 


4000 




40 




4 


4285 


900 


9000 




90 




9 


4299 



Let the pupil recite, thus, by line : \% of anything is 1 one- 
hundredth of that thing, and 1 one-hundredth of 500 w 5 ; ^ 
0/5000 is 50 ; y^ 0/50 w .6 ; 0/5 w .05 ; o/4250 is 42.5. 

Then 10% of anything is^of that thing, and ^ of 600 is 
50; -^ of 5000 is 500 ; of 50 is 5, etc. 

B^ the above, by line and by colamn, as miles, rods, days, 
etc. Thus, 10% of 500 mi is 50 mi. ; of 5000 mi is 500 mi.; 
etc. See 40S, 403, and 404. 

DEFINITIONS. 

234. In the applications of percentage, at least three ele- 
ments or parts are involved, viz. ; the base or multiplicand, 
the rate or multiplier, and the percentage or product 

Any tM>o of these being given, the third is readily found. 

235. The base is the number on which the percentage is 
computed. 

236. The rate is a decimal which denotes how many 
hundredths of the base are to be taken. 

237. JPercentaffe has two significations : 

1st. It is the process of computing by hundredths. 

2d. It is such a part of the base, as is indicated by the rate. 

Thas, in the statement, 5% of $40 is $2, tbe rate is .06, the hate #10. 
and the percentage $3. 
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338. The amount is the base, plus the percentage. 

239. The difference is the base, m%nm the percentage. 

Thus, if the base is $80, and the percentage is |6, the amoum^ is 
«80+|5 = $65 ; and the difference is |80 - |5 = $76. 

240. PBiisroiPLBS.— L ITie bash is either an abslraci, or 
ilenaminate number. 

II. The RATJB is always abstract 

IIL Hie PEBCENTAQEy AMOUNT, and DiFFSBBNCB are 

always like the base. 

241. The base and rate given to find the per- 
centage. 

ORAL EXERCISES, 

1. What is 10^ of 80 ? 

Analysis.— 10% of 80 is ^, or ^ of 80, which is 8. 



What is 


What is 


2. 5Jgoft80? 


6. 12i^of 72gal.? 


3. 7% of 200 lb. P 


7. 40^ of 60 sheep? 


4. 6% of 150 men ? 


8. S% of 50 bu. ? 


5. 25jgof 120mi.? 


9. 50^ of $240 ? 



10. What is the amount of $60 increased by 6% of itself P 
By 10^? By 20^? 12^^? 25^? 33^^? 

11. What is the difference of 360 feet diminished by 4^ of 
itself? By8J^? Byl2i^? l^f^? ^0%? 33^%? 60%? 

12. What is the amount of $200 increased by 5% of itself ? 

13. A farmer having 120 bu. of wheat, sold 25^ of it How 
many bushels did he sell? What % did he keep ? 

14. Bought 25 bbl. of apples, and upon opening them 
found 4^ of them worthless. How many were good ? 

PaiisroiPLB. — Percentage is always a product, of which the 
ba^e and the rate are factors. 
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.125 Bate. 



1157.50 Peroentage. 



WRITTEN EXERCISES. 

242. 1. What is 12i^ of 11260? Theam'tanddifFerence? 
$1260 ^^^^^ ^ $167.60 = $1417.60, Ami. 

$1260 — $167.50 = $1102.60, Diff. 

Explanation.— Since 12|% of any number is =gg, equal to J, or .125 

of that number, ^3^% of $1260 is $1260 x .126 = $157.50 ; or, it is i of 
$1260 = $157.50. 

II. Sase X raJte = percentage. 
2. Baee + percentage = amount. 
3. Baee — percentage = difference. 

JPbrmtdaa will take the place of rules, whenever practicable, and the 
pupil may be required to construct a rule in ordinary language from 
each formula. Thus, for the preceding : 

1. The base multiplied by tJie rate equals the percentage. 

2. The percentage added to the base eqtials the amount. 

3. The percentage subtracted from the base equals the differ- 



ence. 



What is 

2. 36^ of 6951b.? 

3. 75^ of $8428 ? 

4. Ai% of 318.8 rd. ? 

5. 105^ of $5728? 

6. $3140.75 + li^? 

7. 2} mi. + 7i^? 

8. 400 ft. — 31% ? 



Find 

9. 33i^ of 8736 biL 

10. t^ of $35000. 

11. 120jg of $171.24 P 

12. 84jgof26f bu. 

13. 25^ of f of a ton. 

14. i^ of 16400 men. 

15. 3f^ of 2640 lb. 



16. The bread made from a barrel of flonr weighs 36^ more 
than the floor. What is the weight of the bread ? 

17. A man having a yearly income of $4550 spends 20^ of 
it the first year, 25^ of it the second year, and 37^^ of it the 
third year. How mach does he sayein 3 years? 
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18. Bought a bill of goods amoanting to $875.50^ from 
which was deducted h%. What was the percentage allowed^ 
and the amount paid ? 

19. Having $10720, I invested %h% of it in land, and \%\% 
of the remainder in fencing it. What remained ? 

20. Two men engaged in trade, each with $3540. One of 
them gained 33^^ of his capital, and the other gained 60^. 
How much more did the one gain than the other? 

243. The base and percental given, to find the 
rate. 

ORAL EXERCISES. 

1. What per cent, of 84 is 7 ? 

ANALTBi8.~Since 7 is ^ of 84, it ia ^ of 100%, or 8^% of 84. 



What per cent 

2. Of211b. are71b.? 

3. Of 25 bbl. are 15 bbL ? 

4. Of $40 are $30? 

5. Of 12^ rd. are 2^ rd. ? 

6. Of 1 A. are40sq. rd.? 

7. Oflda.are8hr.? 



What/?«r cent. 

8. Are$6iof $12^? 

9. Are 36 bu. of 60 bu. P 

10. Are 3^^ qt. of 13 qt? 

11. Are 8i cents of $1 ? 

12. Is $i of $25? 

13. Isiof3i? 



14. -^ of 40 is what per cent, of 40? 

15. ^ of a farm is what per cent, of it? 

16. f of a cargo is what per cent, of it 'i 

17. 1^ times a number is what per cent, of it ? 

18. If a miller take 4 qt of every bushel he grinds, what 
per cent of it does he take ? 

19. If $5 is paid for the use of $20 one year, what is the 
rate per cent ? 

Principle.— jf%« rate is the qmtient of the percentage 
divided by the base. 
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WRITTEN EXERCISES. 

244* 1. What per cent of 320 is 80? 

£zn.AHATiOH. — Snee the pereentege is Bmc 
iliej9rw2«£f of iJiel»aeaiidxate»thenLte]8 320 ) 80.00 
the quotieaBt foand \ij diTidiiig the percent- og 

age by the haae ; and 80-S-330 = J35, the re- 

quired rafo. Or, sinee 80, the percentage, is ^ or } of the base, the 
late is i of 100% , which is 25%. 

FoBMUiA : Percentage -r- iase = rate. 



What per cent. 

2. Of 450 is 90? 180? 

3. Of 56gaLare7gaL? 

4. Of$480 are 126.40? $60? 

5. Of 192 A. are 120 A. ? 

6. Of 15 mL are 10.99 mi ? 

7. Of 46gaLare5gaL3qt? 

8. Of 6 bo. 1 pk. are 4 biL 

2 pk. 6 qt 



What per cent. 

9. Are 45 cents of $9? 

10. Are 40 lb. of 250 lb? 

11. Are 448 da of 5600 da.? 

12. Are 5 IbL lOos. of 15 lb.? 

13. Are 77^ bo. of 500 bo.? 

14. Are 5 dimes of $100 ? 

15. Is 4.5 of 75? 13.5 of 225? 

16. Is .45 of .60? 3|of 18|? 



17. A regiment went into battle with 600 men^ and came 
ont with 320. What % were lost ? 

18. Of 4000 A. of land, I sell 140 A. What ^ do I retain ? 

19. A grocer sold from a hogshead containing 600 lb. of 
sugar, ^ of it at one time, and ^ of the remainder at another 
time. What per cent, of the whole remained ? 

20. A merchant owes $15120, and his assets are $9828. 
What per cent, of his debts can he pay ? 

21. If $52.50 is paid for the nse of $750, 1 jr., what is the 
rate^? If $56.70 is paid for the nse of $1260 ? 

22. A man shipped 2600 bushels of grain from Chicago, 
and 455 bushels were thrown overboard during a gale ; what 
was the rate per cent, of his loss? 
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245* The rate and percentage given, to find the 
base. 

ORAL EXERCISES. 

1. 84 is 1% of what number ? 

AjfALTSiB.— Since 1% or y^ of some number is 84, 1% or y^ of the 
number is ^ of 84, or 12 ; and 100^ is 100 times 12, or 1200. 

Of what number 



6. Is $84 12^ ? 21^ ? 

6. Is 15 bu. 30jg ? m% ? 

7. Isiedoz. 12^^? 81^? 



2. Is 15 25^? 48 8^? 

3. Is 24 75^ ? 1.2 6^ ? 

4. Is 30 lb. 20^ ? 25^ ? 

8. 12^5^ of 96 is 33^^ of what number ? 

9. %h% of 800 bu. is %^% of how many bu£^els ? 

10. Sold 105 bbl. of potatoes^ which was 35^ of all I raised. 
How many did I raise ? 

11. A farmer sold 7.5 A. of land, which was 15^ of all he 
owned. How many acres did he own ? 

Principle. — The base is the quotient of the percentage 
divided by the rate. 

WRITTEN EXERCISES. 

246. 144 is 75 Jg of what number? 

Explanation. — Since the percental, 144, »•*«• Peroenttig©. 

is the product of the base by the rate, the base .75 ) 144.00 
18 the quotient of the percentage divided by jg^ buo. 

the rate, or 144*i-.76 = 192, the required haae. 

Formula : Percentage -5- rate = base. 

2. 6.5 gal. are b% of what ? 

3. $18.75 are 6i^ of what? 



6. 18 yd. are 36jg of what ? 

7. 1975 are 15^ of what? 

8. 78.5 is 25^ of what? 

9. 19.8 lb. are 1\% of what ? 



4 420 bbl are 12^^ of what? 
5. 1300 are 48^ of what ? 

10. %% of $125.50 is %% of what sum ? 

11. 12^^ of 400 ft. is ^% of how many feet ? 
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12. A man spends t825.60, which is 2I^\% of his salaiy. 
How much is his salary ? 

13. A man drew out 9^ of his bank deposit to pay a debt 
of 1243.72. How much had he in bank ? 

14. K a man, owning 40 per cent of an iron fonndiy, sells 
25 per cent, of his share for $1246.50, what is the yalne of the 
whole foundry ? 

15. A fanner sold 3150 bushels of grain and had 30^ of his 
entire crop left What was his entire crop ? 

16. If a man owning 45^ of a steamboat sells 1&|;^ of his 
share for $5860, what is the yalue of the whole boat ? 

247* The amoimt, or difference, and rate ^^ett^ to 
find the liase. 

ORAL EXERCISES. 

1. What number increased by 25^ of itself amounts to 60 ? 

Analysis. — Sinoe 00 is 25^ more than the number, 60 is 125% or 
)|f , equal to f of the number, and the nnmb^ is 4 times f of OOt, 

or 48. 

2. What uumber diminished by 20^ of itself is 36 ? 

Analtbib. — Since 36 is 20% less than the number, 36 is 80%, or ^^ 
equal to { of the number, and the number is 5 times \ of 36, or 45. 

3. What number increased by 10^ of itself is 55 ? 

4. What sum increased by 12^^ of itself is $1^90 ? 

5. $45 is 25^ more than what sum? 

6. A tailor sold a coat for $26, which was 30^ more than it 
cost him. What did it cost Mm ? 

7. What number diminished by h% of itself is 57 ? 

8. What sum diminished by 50^ of itself is $12.50 P 

9. 60 cwt are 40^ less than what nnmber? 

10. 35 yd. are 12^^ less than what number ? 

11. A boy spent 25^ of his money, and had 75 cents kit P 
How much had he at first ? 
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WRITTEN exCRCises. 

248. 1. What number increaaed by 37^ of itself amounts 
to 2055 ? 

ExFLAiTATioir. — Since 2056 is the nam- l + »*«• Amount, 
ber increased by 87 J& of itself, 2055 is 137%, 1.37 ) 2055.00 

or 1.37 times the namber. Hence, 2055 -j-1.37 1500 Base. 

= 1500, the required namber. 

2. What namber increased by 18^ of itself equals 2950 ? 

3. What sum increased by 15^ of itself is $6900 ? 

4. What number diminished by 12% of itself is 2640 ? 

Explanation. — Since the namber is di- i _ *« -am 
mmished by 12% of itself, 2640 is 88%, or «« \' oftll^m' 

.88 of the number. Hence, 2340 -s- .88 = '^ IJW^JJ^ 

8000, the required namber. 3000 

5. What number diminished by 30% of itself is 350 ? 

6. What number diminished by 4^% of itself is 1640 ? 

^ \ 1. Amount -^ (1 + rate) \ , ' 

Formulas : i c, ri -^ . \ ^ ( r = *^^ 

( 2* Difference -^ (1 — rate) ) 



What number increased 

7. By 16%'of itself is 346 ? 

8. By 36% is 238 A. ? 

9. By 100% is 84.6 owt? 

10. By 6% is 1272 bu.? 

11. By 22% is $549? 



What number diminished 

12. By 65% of itself is $2590? 

13. By 50% is 28.5 ft. ? 

14. By 16|% is 1036 mi.? 

15. By 4% is $466.60 ? 

16. By 37i% is $203,375 ? 



17. Sold a horse for $340, which was 15% less than his 
value. What was his value ? 

18. A man having increased his bank deposit 40%, it 
amounted to $840. How much had he at first ? 

19. My income this year is $2232, which is 7% less than it 
was last year. How much was it last year ? 

20. A man sold 160 A. from bis &rm, which was 12]^% less 
than the number of acres he retained. How many acres in 
his farm ? 



\ 
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249. The applications of percentage are twofold: 

1st. Those in which time is not an element; as. Profit and 

Loss^ Commission and Brokerage, Insurance, Taxes, and Duties. 
2d. Those in which time is an element ; as Interest, Dis- 

coant. Stocks, Equation of Payments, and Exchange. 

Since the prineiples, and some one of the foiir formtUcu of percentage 
already considered wiU apply to some extent to all these topics, the pnpil 
should carefully observe what dements or parts are given in the exam- 
ple, and what required, and then apply the oorxesponding role or formula. 



TRADE DISCOUNT. 

250. TrcLde discount is a percentage deducted from 
the face of bills, the list price of goods, or from the amount 
of debt, without regard to timSj and is expressed by the term 
**per cent, off!^ 

Thus, 20% off, or 20 off, means a deduction of 20% from the nominal 
or asking price. 20 and 5% off means a discount, first of 20%, and then 
5% from the remainder. 2 tens and 6% off means tuw successive dis- 
counts of 10%, and 5% from the remainder, etc. 



251« The net price is the price received fot goods, etc. 

The invoice price, or the debt, corresponds to the &aM'in percent- 
age ; the per cent, off to the rate; and the sum of the diacoiints 
to the percentage. 

WRITTEN EXERCISES. 

252. 1. What is the net cost of a bill of goods amounting 

to $975, bought on 4 mo., at 10^ discount, and 5% off for 

cash? 

This means that the goods bought are at the regular rates, on the 
usual time, at 10% off, but for cash a further discount of 6% is made. 

Find the discount and net cost of the following bills of goods : 
2. Bought for 1750, on 3 mo., at 20^ discount, and ^% off 
rcash. 
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3. Bonght for 11584.50, on 60 da., at l^% discount, and 
^% off for cash ? 

4. Bought for $365.75, on 4 mo., at 20, 10, and &% off for 
cash. 

5. Bought for $260, on 90 da., at 2 tens and Z% off for cash. 

6. What is the difference on a bill of $650, between a dis-^ 
count of 30^, and a discount of 25 and 5^ off ? 

7. School slates, marked to sell at $12.75 a case, were sold 
at 50j 10, and b% off. What was the net price? 

8. What is the difference between 15, 2 tens, and b% oft, 
and 40^ off? 

PROFIT AND LOSS. 

253. Profit and loss are commercial terms used to 
express gain or loss in business transactions. 

254* The term^ corresponding to those of percentage are 
as follows : 

1. The cost, or capital invested, is the base. 

2. The rate of profit or loes is the rate, , 
8. The profit or loss is thi9 percentage, 

4 The selling price is the amount or difference. 

ORAL EXERCISES. 

255. To find the profit or loss, and the selling^ price. 

1. A watch that cost 180 sold for 20^ more than cost 
What was the gain, and the selling price ? 

Analysis.— Since the gain was 20%, it was ^, or J of |80, equal to 
$16, and the eeOing price was $80-1- $16 = $96. (241.) 

Find the profit or los% and selling price of 

2. Cloth bought at $4 a yard, and sold at 25% advance ; 10^ 

3. A cow bonght for $48, and sold at a loss of 12j^^ ; 16%, 

4. A carriage that cosjb $120, and sold at 10^ loss ; l^%f 
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m 

5. Glores bought at 112 a dos., and sold at a gain of W^ a 
pair. 

6. Bought a carriage for $160, and, after paying 10^ for 
repairs, sold it at \^\% profit. What was the gain, and the 
selling price ? 

7. If batter bought at 36 cents a pound is sold at a loss of 
16t^> what is the selling price ? 

8. What must be the selling price of coffee that oost 25 cts. 
a pound, in order to gain %^% ? 

9. At what price must an article that cost $5 be sold, to 
gain 100^? 120^? 160^? 200^? 

WRITTEN EXERCISES. 

356. 1. A house and lot bought for $4750 was sold at 
a profit of 37^^. What was the gain, and the selling price ? 

Solution.— $4760 x .876 = $1781.25, gem; $4750 + $1781.25 = 
$6581^, the M0tn^ priM. (242,2.) 



Formulas 



!1. Cost X rate = profit or loss. 
2. Co%t + profit \ „ . 

3. Co,t-JB j=»««*'V/'n«. 



Find Wm^ profit or lo%By and the selling price, 

2. Of goods that cost 13^ a yard, and sold at 25^ gain. 

3. Of a house bought for $3270, and sold at 7% gain. 

4. Of sugar that cost $623.75, and sold at 6i% loss. 

5. Of land that cost 11745, and was sold at a gain of 20%. 

6. Of goods that cost $3120, and were sold at 27^ gain. 

7. Of a boat bought for $2545j^, and sold at 25^ loss. 

8. A miller bought 500 bushels of wheat at $1.15 a bushel, 
and he sold the flour at 16f per cent, advance on the cost of 
the wheat What was his gain ? 

9. Bought 76 cords of wood at $3.62| a cord« and sold it so 
as to gain 26 per cent Find the whole gain, and the selling 
price per cord. 
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10. A hatter bought 40 hats at $1,75 apiece, and Bold them 
at a loss of 14^ per cent. What was his whole loss ? 

11. A merchant pays $7650 for a stock of spring goods ; if 
he sells at an advance of %0% npon the purchase price, what 
are his profits, after deducting $480 for expenses ? * 

1%. A grocer bought 3 barrels of sugar, each containing 
230 pounds, at 8^ cents a pound, and sold it at 18^^ per cent 
profit What was his whole gain, and what the selling price 
jfer pound? 

13. Bought a house for $4380. For what must it be sold 
to gain 14^^ ? 

Solution.— $4380 x (1 + .14| or 1. 145) = $5015.10. 

14. At what price must pork, bought at $18.40 a barrel, be 
sold, to lose 15^ ? 

Solution.— $18.40 x(l—. 15)= $15.64 

^ ( 1. Cost X (1 + rate of gain) \ „ . 

FOBMULAS: I g Cost^\l-raU o/L) [ = »««*'^^'^- 

Find the Milling price of goods, 

15. Bought at $126.50, and sold at 9^ gain. 

16. Bought at $3424, and sold at 12^5^ loss. 

17. Bought at $1032.50, and sold at 14^ gain. 

18. Bought at $3000, and sold at ^% loss. 

19. At what price must goods that cost $3^ a yard be 
marked, to gain 25^ ? To lose 20^ ? 

20. Sold a lot of damaged goods at a loss of 15^. What 
was the selling price of those that cost $.62J? $1.25 ? 

21. Bought a hogshead of sugar containing 9 cwt. 56 lb. 
for $86.04, and paid $4.78 freight and cartage. At what price 
per pound must it be sold to gain 20^ ? 

22. A merchant bought 15 pieces of broadcloth, each piece 
containing 23J yards, for $840, and sold it so as to gain 18f ^ 
What did he receive a yard ? 
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257. To find the rate of profit or loss. 

ORAL EXERCISES. 

1. Floor was bought for $8, and sold for $10 a barreL 
What wa&the gain per cent. ? 

AnaIjTBIB. — Since the whole gain is the differenoe between $8 and 
$10,whichi8fS,or^theoo6i,theya»j»%iBiQflOOJ&,or26%. (243.) 

Find the rate of profit or loss on 

2. Coaly boaght at |6 a ton, and sold at 17 ; at $8. 

3. Tea^ bought at t.80 a pound, and sold at t.90 ; at $1. 

4. Sugar, bought at 10 cts. a pound, and sold at 12 cts. 

5. A se¥ring-machine, sold at a loss of \ the cost ; i; i* 

6. What % is gained on goods sold at doubU the cost? 

7. What % is lost on goods sold at on&hdlf the cost ? 

WRITTEN EXERCISES. 

258. 1. Bought wool at t.48 a pound, and sold it at $.60 a 
pound. What was the gain per cent. ? 

SoLimoN.— $.00-1.48 = $.12 ; and $.12-»-$.48=J35=25 j&. {2A4^) 
Fobkula: Profit or loss — cost = rate. 

Find the rate % of profit or loss 

2. On produce, bought for $640, and sold for f as much. 

3. On a carriage, bought for $250, and sold for \ as much. 

4. On coal, sold for $72.96, at a gain of $9.12. 

5. On cloth, bought for $4.25 a yard, and sold for $4.93. 

6. On sugar bought at 8 cents and sold at 9| cents. 

7. A drover bought 150 head of cattle for $42 per head, 
and sold them for $5400; what was his loss per cent? 

8. Bought 108 bbl. of flour at $4.62} a bbl. and sold it so 
as to gain $114.88}; what per cent profit did I make? 

9. If I sell ^ of an article for f of its cost, whatsis gained? 

10. If f of an article is sold for } its cost^ what % is lost? 
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259. To find the cost. 

ORAL EXERCISES. 

1. A fruit-dealer sold pears at a profit of 13 a barrel, which 
was a gain of 20^. What did they cost ? 

Analysis.— Since the gain, 20%, was tVt» or J of 100%, |8 is J of the 
cost : $3 is I of 5 times |8, or $15. (245.) 

Find the cost of 

2. HatSy sold for $1 less than cost, or at a loss of 16f ^. 

3. Eloar, sold at a profit of 12 a barrel, or a gain of 25^. 

4. Boots, sold at $1.50 a pair, above cost, or a gain of 30^. 

5. A cow, sold at 33^^, or $12 less than cost 

6. A droyer sells sheep at a profit of $1^ a head, which is a 
gain of 25^. Find the cost, and the selling price ? 

7. Sold muslin at 46 cents a yard, and gained 12^^ What 

did it cost ? 

Analysis. — Since the gain, 12}%, is \ the cost, 45 cents, the selling 
prioais f the cost } of 45 cents, or 5 cents, is \ the cost, and f is 8 times 
5 cents, or 40 cents. (247.) 

Find the C09i of 

8. Tea, sold at $.90 a pound, or a gain of 25^ ; a loss of 20^. 

9. Turkeys, sold at $.30 a pound, or a profit of 20^. 

10. Flour, sold at a loss of 20^, or $8 a barrel. 

11. Two pictures were sold for $99 each ; on one there was 
a gain of 10^, on the other a loss of 10^. Was there a gain 
or loss on the sale of both, and how much? 

WRITTEN EXERCISES. 

260. 1. Sold a sewing-machine at an advance of $22. 65, 
which was 25^ of its cost. What did it cost ? 

Solution.— $22.65 + .25 = $90.60, the eofA. (246.) 
Fobmula: Profit or tow -j- rede = cost. 
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2. Of goods sold at tl500 profit, or a gun of 16^. 

3. Of floar Eold at a los of t.88, or 10^ <m a borieL 

4b Of vlieafc aold at a loas of 6 eente, or 4j£ on a bushel? 

5. Of lumber sold at $4^d5 gain per M., or 35$. 

6. A famitare dealer sold two parlor sets for $450 eadi; 
on one he made \h% on the other he lost 15^ What did 
each cost him ? 



_ I $l5a-s-<l +.15) = t39L30+. emi, al 
)$IS0-Kt--15) = (589.41 +.eMr of the other. (248.) 

7. Sold 25 barrels of apples for $69.75, and made 24%. 
What did thej cost per barrel ? 

8. Sold 9^ eirt of sugar at $8} per cwt, and fiiereby lost 
U%. What was the whole cost? 

Tind the eosf, 

9. Of coal sold at <6, being at a loss of 12^^ 

10. Of grain sold at $.96 a bushel, at a gain of 28^. 
IL Of silk sold for $5.40 a yard, at a profit of 10^ 

26L To find tlie maridi^ price. 

1. At what price must a grocer mark tea that cost $.76 a 
pound, so that he may ahate 5^, and yet gain 25"^? 

Pint find tbeaeffM^priM at 85)( gun; UMBiqgud Ae aoDiii^ ptioe 
as €9tt, and find the aaking price. 

C $.76 X (1 •!> J85) == $^. the «Buv prHML 



!Rnd the tnartimg price, when the cost 

2. Is $120, so as to abate 4^ and yet make a profit of 90%. 

3. Is $60, so as to abate 25,^^^, and still gain 20^. 

4. Is $20000, so as to £aU 20^?, and still make Idi pnAL 



COMMISSION. 

262. Commission is the percentage or compensation 
allowed an agent for transacting business. 

The agent may be known as AfadaTf broker, or a eommisnon merchant • 
A oonsignment is a quantity of goods sent by a party to his agent. 
The consignor is the party who sends the goods. 
The consignee is the party to whom the goods are sent. 

263. The net proceeds is the balance due the canstgnor, 
after deducting the commission and other charges. 

264. The terms corresponding to percejiiage axe m follows: 

1. The money invested or oolleoted is the base, 

2. The rate % allowed for services is the rak. 
8. The commission is the percentage. 

WRITTEN EXERCISES. 

« 

265. Find the commission 

1. On a sale of merchandise for 12150^ at 2i%, 
Solution.— $2150 x .02J = $48.37^, catnmission {242, 1), 

Formula : Ami. of sales x rate = commission, 

2. On the sale of a farm for 14650, at 2i%. 

3. On the sale of 375 bbl. of flour, at $6.25 a bbl., at d{%. 

4. On the purchase of a farm for $13750, at 2f ^. 

5. On the sale of a mill for $9384, at i%. 

6. On the sale of $21680 worth of wool, at IJJ^, 

7. On the sale of 250 bales of cotton, averaging 520 lb., at 
14| cents a pound, at H%. 

8. A commission merchant sells 225 bbL of potatoes at $3.25 
per bbl., and 316 bbl. of apples at $4J per bbL ^ai is his 
commission at ^% ? 
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266. Find Uie mo/tf of commiaBHMi, 

L When «52J20kpaUfiM^8eIlmg goods to the amt of 12320. 
aoumoiL fm^it8aaO=iB85 = 2tjt,fiiL (244.) 

Fobmitla: Cbiitmishim -^ omiL ^jaZ» := fa/«: 

2. When t78 is pud for seDiiig goods for t520a 

3. When $189 is paid for selling a fum fctt* $7560. 

4. When $63 is paid for collecting a deht of $1260? 

5. End mjN. O. agent $T425 for bnjing 26400 Ih. of rice^ 
at4(ct&alb. What was Uie rate of his oonunisBbn? 

267. Und the amimid cf^Oa^ 

1. When a oommisBion of $105 is chaiged, at %^ 
Sffi^xmos.— $105 -i- JQB5 = $«aOOl atf. 4f MfaiL (246.) 

FoBMUUL : Commission -=- raU ^ mmouni of sales. 

2. When $378 commission is paid, at 2^% ? 

3. When $210 commission is dunged, at 6%. 

4. If an agent charges $59.50 commission, at H%. * 

5. PSaid an agent $394 for selling a piece of property, at 2^^ 
What did the property bring? 

268. Find the amount to te invested, 

1. If $9500 is remitted to a correspondent to be inyested in 
woolen goods, after deducting 5% commission. 

8oijmoN.~$9500 -i- liXS = $9047.63. ami. MteolML (248.1.) 
' Fokmula: Ami. remitted -^ (1 + rate) = sum invested 

2. If $4455 is remitted, deducting 1\% commission. 

3. If $6617.70 is remitted, dedocting %^% commission. 

4. If $9909.30 is remitted, deducting \% commission. 

5. Sent to my agent in Chicago $1508.80, to inyest in flour 
at $5} a barrel, after deducting his commission at ^%, How 
many barrels can he buy? 



INSURANCE. 

269. Insurance is secarity against has. 

The policy is the written contract between the insurer and the in- 
•ared. 

The premium is the sum paid for the insnranoe. 

270. The corresponding terms are as foflows : 

1. The amoimt insured is the Jxue. 

2. The rate % of premium is the rate. 
8. The premium is the percentage. 

WRITTEN EXERCISES. 

271. Find the premium for insuring 

1. A house for $3500, at 1^%. 

Solution.— $3500 x .015 = $63.50, the premitm. (242, 1.) 

FoBMULA : Amount insured x rate = premium,. 

2. A house and furniture valued at $9700, at \%. 

3. Dry goods valued at $3840, at i%. 

4. A cargo of 5000 bu. of grain valued at $1.20 a bushel, at 
%^% on f of its value. 

5. A gentleman has a house insured for $8000, and the fur- 
niture for $4000, at 2| per cent ; what is the premium ? 

273. Find the rate of insurance, 

1. If $48.75 is paid for an insurance of $3250. 
Solution.— $48.75 -i- $3250 = .015, or 1)^, the rate, (244.) 

Fobmula: Pre7nium -4- sum insured = rate, 

2. If $172.20 is paid for an insurance of $9840 ? 

3. K $38.25 is paid for an insurance of $6120 ? 

4. A house valued at $6800 was insured for \ its value, at 
a cost of $46.75. What was the rate of insurance ? 
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273. Find the amoutU of insanace, 
1. If it cost t3&Z5 to iasan m certmin honae and famitar^ 

fSoLaTtoa.—$383S -•- .OODKi = «S1W. the oitf Cm. (S40.) 

Fobicbia: Premium -i- raUofinx. = tttm insured, 

3. If it cost t93.50 to insare a store for one-half of its value, 
ftt X\%, what i< the store worth ? 

3. Paid $345 insnrauce at A\% on a shipment of pwk, to 
cover ( of its valae. What was its total value P 

4. A merchant paid tl500 preminm on a cargo of cotton 
from New York to Belginm, frhich was 2\% on its valnatioQ. 
What was the amount insured f 

5. A eteam-mill was insnred at ^%, to cover \ of its vahie. 
The preminm paid was $536^0 : what was the value of the 
mill? 

6. A person insured his bouse for } of its value at 40 cents 
per $100, paying a preminm of $73^0. What was the value 
of the house ? 

TAXES. 

374. A tax is a sum of money assessed upon person^ 
property, or incomes, for public purposes. 

A property tax is a tax oo penoual pntperty «ad leid estate. 
A poll tax ia a tax oa tlie person. 

375. An assessor, is an officer appointed to estimate the 
taxable value of property, prepare the assessment rolls, and 
apportion the taxes. 

ii76. The correspondiDg terms are as follows : 
TLe valuation of the property U the hatt. 
The tax rate, or tax on f l, is the rate. 
■m to be raised is the pmtentagt. 
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WRITTEN EXCROlftEft. 

277. 1. For the purpose of building a bridge, a tax of 
$2628 was levied upon the taxable property of a town, valaed 
at $584000. What was the tax rate F 

SOLTTTIOK.— $26d8^$584000=:.004|, or H n^l^* the toM nOe (244:> 

•3, Sum to he raised , ^ . 

FOEMTTLA : = — T, = rate of tax. 

2. At what rate must property, valued at $1475000, be 
assessed to raise a tax of $7743.75 ? What will be the tax 
upon a farm assessed at $6840 ? 

The araount of i)oll tax, if an^ , must first be snbtracted from the 
whole sum to be raised, and the rate of tax found on the remainder. 

3. In a certain town a tax of $5000 is to be assessed. 
There are 500 polls, each assessed $.75, and the valuation of 
the taxable property is $370000. What is the rate of property 
tax, and what is A's tax, whose property is valued at $7500, 
and who pays for 2 polls ? 

Explanation.— The sum to be raised is $5000 less 500 polls at $.75, 
equal to $375 ; $5000-$d75 = $4625, eum to be raised; $4635 -^ $870000 
s .0125, the tax rate : A's tax is $7500 x .0125 + $1.50 = $05.25. 

4. What is B's tax, who is assessed for $8530, and 3 polls t 

5. What is C*s tax, who is assessed for $987, and 1 poll ? 

6. In a certain district, a school house is to be built at a 
cost of $18527. What amount must be assessed to cover this 
and the collector's fees at S% ? 

8oLunoK.^$18527 ^ .97 = $19100, the mm aueesed, 

t;, Sum to he raised . • - 

Fobmula: :; 7 — TT— „ .. = sum to he assessed, 

1 — rate of collection 

7. What sum must be assessed to raise a net amount of 
$11128, and pay the cost of collecting at 2^ ? 



DUTIES OR CUSTOMS. 

278. Duties or customs are taxes leyied upon imported 
goods for reyenne purposes. 

A manifest is a detailed statement, or invoice of a ship's cargo, 
showing the items, qnantitj, quality, cost, where shipped, and other 
details. 

279« Duties are either ad valorem or specific. 

280. An ad valorem duty is a certain percent, assessed 
on the cost of goods in the country from which they are brought. 

281* A specific duty is a fixed sum imposed on articles 
according to their weight or measure^ without regard to their 
Talue. 

283* An Appraiser is one who examines imported 
merchandise, and fixes the dutiable yalue and the rate of duty 
of the same. 

Before estimating specific duties, certain dedactions or aUowanoes are 
made, caUed tare, leakage, breakage, etc. 

Ijeakage is an allowance for waste of liqaids in casks. 
Breakage is an allowance for loss of liquids in hottles. 
Tare is an allowance for the weight of hox, hag, cask, etc. 
Gross weight is the weight hefore any deduction is mada 
Net weight is the weight after the deduction is made. 

In the U. S. Custom Houses, the Umg tan of 2240 lb. is invariably 
Qsed. In weights, less than | lb. is not regarded, and more than ^ lb. is 
taken as 1 pound. 

S83. The corresponding terms of ad -valorem duties and 
percentage are the following : 

1. The net value or quantity is the 1hu&, 

2. The rate % of duty is the rate, 
8. The duty is ihB percentage. 
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WRITTEN eXERCISEft. 

284. 1. What is the specific duty on 84 bags of coffee, 
gross weight 136 lb. each, tare Z%, at 3^ cents a pound P 

SOLUTION. 

136 lb. X 84 =2: 11424 lb., gross weight ; 
114M lb. X .03 = 342.72, tare; 
11424 lb. — 342.72 lb. = 11081.28 lb., net weight ; 
$.035 X 11081.28 i= 1387.84, duty. 

Formula : Rate x net quantity = specific duty^ 

Find the duty 

2. On 50 hhd of sugar, each oontalning 500 lb., «t 1| ets. 
per Ibn tore 56 lb. per hhd. 

3. On 50 bbl. of sperm oil, each containing originally 
Zl\ gaL, duty 10 cts. per gal., leakage %%. 

4. On 72 boxes ol sperm candles, each weighing 1 cwt, 
duty 2^ cts. per lb., tare b\%, 

5. On 120 gross London ale, duty 1.60 a dozen, break- 
age ^%* 

6. Imported from Genera 25 watches iUToiced at 11^5 each, 

and 15 clocks, at f;37.56. What was the ^aty, the rate being 
on clocks 25^, and on watches, 35^ ad valorem? 

Formula : Net invoice cost x rate = ad vat duty. 

Find the duty 

7. On 175 chests of tea, each 65 Ibr, iuToiced at $.46 a 
pound, duty 28^ ad valorem. 

8. On an invoice of French lace, valued at $625, an allow- 
ance of 12^ being made at the custom-house for damage 
received since shipped, duty 24^. 

9. On 350 boxes of cigars, each containing 100 cigars, in- 
voiced at $7.50 per box ; weight, 12 lb. per 1000; duty, $2.50 
per lb., and 25^ ad valorem. 
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285. Mixed problems in percentage, in which the element 
of time does not appear. 

1. Bought 450 bn. of wheat, at $1.25 a bushel, and sold it 
at $1.40 a bushel. What was the whole gain, and the gain % ? 

2. An agent sold a consignment of goods for $5250, and 
charged Z^% commission, and %\% for guaranty. Find the 
net proceeds. 

3. Sold cloth at $3.60 a yard, and gained 12^^. What 
should the selling price have been, to gain 20^. 

4. What is the difference on a bill of $750, between a dis- 
count of 40^, and a discount of 30 and 10^? 

5. A cargo of 4000 bu. of wheat, worth $1.20 a bushel, is 
insured at f of \\% on f of its value. K the cargo is lost, 
how much will the owner of the wheat lose? 

6. If a stationer marks his goods 50^ above cost, and then 
deducts 50^, what per cent does he lose ? 

7. If 20 and 10^ are deducted from the retail price of an 
article, and it then sells for $1.80, what is the retail price, 
and the rate of discount ? 

8. A sells his horse for $198, which is 10^ less than his 
asking price, and the asking price is 10^ more than the cost 
What did the horse t^ost him ? 

9. A machinist sold 24 grain-drills for $125 each. On one- 
half of them he gained 25^, and on the other half he lost 
25^ Did he gain or lose on the whole, and how much ? 

10. Bought land, at $30 an acre. How much must I ask 
an acre, that I may abate 25^ from my asking price, and still 
make 20^ on the purchase money P 

11. In a certain district a school-house is to be built at an 
expense of $9120, to be defrayed by a tax upon property valued 
ftt $1536000. What shall be the rate of taxation to cover both 
the cost of the school-house, and the collector's commission 
at 5^? 
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12. A merchant^ on opening a case of goods that ootft $.80 
a yardy finds them slightly damaged. How must he mark 
them^ to fall %h% in his asking price^ and sell at cost ? 

13. Haying used a carriage six months^ I sold it for $96, 
which was 20^ below cost. What would I have received, had 
I sold it for \h% above cost ? 

14. A trader got a shipment of 500 barrels of flour insured 
for 80^ of its cost, at 3|^^, paying $107.25 premium. At what 
price per barrel did he purchase the flour? 

15. Sold f of a barrel of beef for what the whole barrel cost 
What per cent did I gain on the part sold ? 

16. A lumberman sold 36840 feet of lumber at 121.12 per 
M, and gained 28^. What would he have gained or lost, had 
he sold it at $17 per M ? 

17. Sold a farm of 106 A. 150 P. for $96 an acre, and gained 
18^ on the cost. What did the whole farm cost ? 

18. Find the duty at 15^ on 175 bags of Java coffee, each 
containing 115 lb., valued at 15^ a pound? 

19. A salesman asked an advance of 20^ on the cost of 
some goods, but was obliged to sell at 205^ less than his asking 
price. Did he gain or lose, and what per cent. ? 

20. If I buy a piece of land, and it increases in value each 
year at the rate of 50^ on the value of the previous year, for 
4 years, and then is worth $12000, what did it cost ? 

21. A hotel valued at $10000 was insured for $6000 at \\%y 
$5.50 being charged for che policy and the survey of the 
premises ; if destroyed by fire, what loss would the owner suffer? 

22. A dry-goods merchant sells delaines for 2J cents per 
yard more than they cost, and realizes a profit of 8^. What 
was the cost per yard ? 

23. A speculator gained 30^ on \ of his investment, and 
lost h% on the remainder, and his net profits were $720. 
What would have been his profits, had he gained 30^ on |, 
and lost h% on the remainder? 



INTEREST. 

INDUCTIVE EXERCISES. 

286. 1. At 6^, what decimal part of the money borrowed 
is equal to the money paid for its use? AtSjg? 4t^%? 7^? S%? 

2. At 6%, how many dollars must be paid for $100, 1 yr. ? 
For 2 yr. ? 4 yr. ? 6 yr. ? 

3. At 5%^ how many dollars must be paid for the use of 
$200, 1 yr. ? $200, 2 yr. ? $300, 3 yr. ? 

4. When $5 is paid for the use of $100 one year, what is 
the annual rate ^ ? If $6? If$7|? If $10? 

287. Interest is a sum paid for the use of money, or its 
equivalent. 

288. The prinetpal is the sum for the use of which 
interest is paid. 

289. The rate of interest is the per cent, of the prin- 
cipal paid for its use one year, or some given interval of time. 

290. The amount is the sum of the principal and 
interest. 

laegal interest is the rate Mtabliahed by law. 
Usury is a graater xate than the legal lale. 

291. In the operations of interest, four elements are con- 
sidered, viz. : 

The principal, the rate per annum^ the interest, and the time. 

1. The principal is the bate. 

2. The rate per annum is the rate. 

3. The interest is the pereetUage, 

4. The sum of the principal and Interest is the amount, 

292. Time is an additional element, to be considered 
always in connection with the rate per annum. 
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293. The method of ficding the interest on any principal, 
for any rate and time^ is represented by the 

PoEMULA : / = P X jB X 7*, and read, 

Interest equals the product of the PRiNCiPALy the RATib 
PER ANNUM, and the time, expressed in years. 

Of the various methods in use for computing interest, th 
most simple, brief, and practical are presented in this work. 

Since 6^ is the legal rate in the majority of the. States, the "six per 
cent, method" is presented as likely to be largely used. 

The method by CaneelUUiort, uniform in its applications to anp rate 
and time; is brief and simple, hence, practical, and needs only to be 
nnderstood to be preferred to all others. 

WRITTEN EXERCISES. 

394. 1. Find the interest and the amount of $97.50, at 

%forHyr- 

1st soLunov. 2d solittiok. 
$97.50 $97.50 
^ .ll j 

$6.8250 IntlbrlTr. IntforSiyr. $17.0625 

2J Prin. 97.50 

$17.0625 Intfornyr. Amt $114.5625 

The int. of any sum, at 7%, for 2 yr. 6 ma 



$114.5625 Amt. is 2i times .07, or .17^ of the principal. 

C 2. Find the int of $267.60, for 1 yr. 4 mo. 18 da., at 5^. 

ExFLAKATiON.— Since 80 da. $267.60 

are reckoned as a month, 8 da. 05 

is ^, or .1 of a month ; hence, .■ narux 

lyr. 4 mo. 18 da. equals 16.6 mo. 12 ) $13.3800 Inttorlyr. 

So any number of days is readily 1.115 Int fori mo. 

reduced to tenths of a mo. by jg g Time in mo. 

dividing by Z. Thus, 12 da. is . . _ ^_,_ 

4ofama; 21da.,.7; 25da..8i. $18.5090 mt. tori yr. 4 mo. 18 da. 
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RuLB.— 1. Multiply the principal Jy ike rate, to find the 
ifiterest far 1 year. 

2. Divide the interest for 1 yr. by 12, to find the interest 
for 1 month. 

3. Multiply the interest for 1 mo. by the time in months and 
tenths of a month, to find the required interest. 

The above is a yerj simple and practical role, and much used. 

In like manner^ find the interest and the amount^ 

3. Of 1137.25 for 1 yr. 6 mo. 10 da. at 6%. At 4jg. 

4. Of $510.50 for 3 yr. 7 mo. 15 da. at 5%. At S%. 

6. Of $1297.60 for 2 yr. 11 mo. 18 da. at 7%. At 7^%. 

6. Of $36.40 for 1 yr. 7 mo. at 6%. At 7%. At 7^%. 

7. Of $750.50 for 3 yr. 1 mo. at 5^. At 8^. At Qjg. 

8. Required the amount of $408.60 from Aug. 20 to Dec. 
18, 1886, at 10^. 

9. What is the interest on a note for $515.62, dated 
March 1, 1883, and payable July 16, 1885, at 7%? 

10. What IS the value of a note of $65.75, due with interest 
for 3 yr. 2 mo., at 6^% ? 

11. If a person borrow $375 at 6%, what will be due the 
lender at the end of 2 yr. 6 mo. P 

12. A man sold his house and lot for $12500 ; the terms 
were, $4000 in cash on delivery, $3500 in 9 mo., $2600 in 1 yr. 
6 mo.^ and the balance in 2 yr. 4 mo., with 6% interest What 
was the whole amount paid ? 

SIX PER CENT. METHOD. 

* 295. Tlie interest of $1 at 6%, 

For 12 mo., or 1 year, is 6 cents, or .06 of the principal 

it 2 ^' ^^4 ^' *^ 1 ^^ ^' 01 '^ ** 

'' 1 '' " ^ " " 5 mills, ^' .005 " " 

" 6 da. *' I month, " 1 " " .001 " " 

" 1 " " ^ " "t " " .OOOJ" " 
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Hence^ the following 

Pbikciples. — ^I. The interest on any sum at 6%, is six 
times as many hundredths of the principaly as there are tears 
in the given time; or, 

IL One half as many hundredths of theprincipaly as there 
are months in the given time; or, 

ni. One sixth as many thousandths of the principal, as 
there are days in the given time. 

Thus, the interest on any sum, at 6^ for 8 yr;, is 6 times .03, or .18 of 
the prindpal ; for mo. it is | of .00, or ,0^, or .045 of the principal ; 
for 19 da. it is ^ of .019, or .003} of the principal. Hence, for 3 yr. 9 mo. 
19 da. it is .18 + .045 + .003i = .228} of the principal. 

To find the interest at any other rate per cent., divide the interest at 
6^ b/ 6, and multiply the quotient by the given rate. 

WRITTEN EXERCISES. 

296. 1. Find theint of $427.20, at 6^, for 2 jr. 5 mo. 27 da. 

SOLUTION. 

Interest for 2 yr. =6 times .02 = .12 of the principal. 
" « 5 mo. = i of .05 = .025 " « 

" "27 da. = i of .027 = .004^ " " 

Int = .149J '' " 

Hence, $427.20 x .149^ = $63.8664, the required int. 



Find the interest at 6% of 

2. $267.27 for 6 mo. 24 da. 

3. $146.18forlyr. 21 da. 

4. $256.84for27r.4mo.l2da 

5. $597.25 for 7 mo. 18 da. 

6. $418.75 for 1 mo. 25 da. 

7. $309.18 for 2 yr. 24 da. 



8. $38.90 for 1 yr. 1 mo. 6 da. 

9. $146.48 for 9 mo. 10 da. 

10. $275.50 for 11 mo. 27 da. 

11. $1298 for 3 yr.l mo. 13 da. 

12. $2000 for 2 yr. 7 mo, 24 da. 

13. $4010 fori yr.l mo. 13 da. 



14. $450 for 63 da.; 33 da.; 93 da.; 120 da.; 47 da. 



10* 
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Find by either of the preceding methods the ind. of 

Prindpa], ftom, to, nta 

15. $35.61, Nov. 11, 1881, Dec. 15, 1883, 6jU. 

16. $50, Sept 4, 1880, Jan. 1, 1882, 

17. $97.86, May 17, 1876, Dec. 20, 1883, 

18. $325.28, June 20, 1882, Sept. 4, 1884, %%. 

19. $164.75, Apr. 10, 1883, Nov. 24, 1883, %%. 

20. $861.50, June 3, 1881, March 25, 1882, h%. 

Find the amount of 

21. $450.80, March 6, 1883, Dec. 20, 1883, ^%. 

22. $1500, May 5, 1884, Jan. 20, 1885, 4jt 

23. $127.36, Dec. 12, 1879, July 3, 1881, ^%. 

CANCELLATION METHOD, 

!S97. This uniform method of computing interest for any 
time and rate by Cancellation^ so simple and easily understood, 
is especially commended to the attention of the learner. ._ 

All cases of simple interest that can arise are covered by 
the following 

FOBKULAS: 

1. When the time is expressed in yeatB. 

Principal x rait x limit ^= interest (293). 

2. When the time is expressed in months. 

Principal x rate x time . . 
^ — = interest. 

3. When the time is expressed in days. 

Principal x rate x time . . . 
360 = '"''^'"'- 
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WRITTEN EXERCISES. 



398. 1. Find the int. of $337 for 2 yr. 8 mo. at 6^ ; also, 
of $320 for 3 mp. 15 da. at 4J^ ; of $76.50 for 2 yr. 2 mo. at b%. 



100 
3 



100 



$337 Prin. Or, 
6 Bftte. 100 

8Twn. 12 



$5392 



25 



$53.92 UL 



$337 

6 

32 



$1348 



$52.92 



(100 



10 



$320 Frin. lOQ 

9 Bate. 100 

12 

7 Yea«. 3Q 



$42 



$7650 Prin. 
5 Bate. 
26 Tears. 



$663 



$8,287 int 



$4.20 Int. 

It will be observed that the principle and the solution of the above 
examples are essentially the same as before presented ; namely, that (he 
interest i^ t?^ product of the prindpat by the rate and time (203). 

The rate may be expressed decimaily, but it is more convenient to ex- 
press it as ft fraction — 100, expressed or understood, being the denomi- 
nator. 

When the principal contains cents, removing the decimal point mul- 
tiplies by 100 ; if mills, by 1000. Hence, if the principal contains cents 
or mills, place 100 or 1000 on the left, as the case may be, and remove 
the decimal point. 

In the above examples, the time^ 2 yr. 8 mo., may be expressed as 2) 
or { yr., or as 82 mo. (ff yr.) ; 8 mo. 15 da. as 8| mo„ or | mo., qr 105 
da. (^ yr.) ; and the rate, 4|%, as {%. All mixed numbers should 
be changed to improper fractions. 

BuLE. — 1. Draw a vertical line, and on the right , first 
write the principal in dollars, next the rate per year, and last 
the time in years, placing numerators on the right and de- 
nominators on the left. 

2 . Cancel equal factors, if any, on opposite sides of the line ; 
and the product of the reinaining factors on the right, divided 
by the factor, or product of the factors on the left, will give 
the required interest. 

For << Exact Int." and << Annual Int.," see 438 and 439, Addenda. 
The advantage of this method is, that the operation is always correctly 
indicated, and in most examples the work is shortened by cancellation. 
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2. Find the int. of $264.80 for 3 mo. 21 da., at 8^; also, 
of $648 for 4 mo. 12 da^ at 



»• 



Explanation. — 3 mo. 31,da. 
may be expressed as 111 da. ; 
4 mo, 12 'da. a^ 4|, or V mo., 
or as 182 da.; and the raJtt 
7J% as Jj^^. Either form 
may be used, as most con- 
yenient. 



100 
100 
360 



1875 



$26480 Prin. 
8 Bate. 
Ill Yean. 



\ 



$12247 



$6.53 Int. 



2 
100 

360 


$648 
15 

132 


50 


$891 




$17.82 



3. Find the int. of $840 for 18 da., at \\% a mo.; for 3 mo. 
10 da., at %% a mo.; for 5 mo. 22 da., at \% a mo.; and for 
93 da., at \% a mo. 

$840 Prin. 
18 Rate per yr. 100 
18 Yean. 3 

12 



100 

360 



100 



$756 



$7.56 Int. 



$840 

24 

10 



100 
360 



25 



$56lnt 



$840 

9 

172 



I 



$903 



5 
100 

360 



$36.12 Int. 



$840 
48 

93 



$20.83 Int. 



Explanation.— It is plain that li^ a mo. is 18^ a year ; 2% a mo. 
is %4t% a year ; \% a mo. is 9% a year ; and \% a mo. is ^% a year. 

So many illustrative examples have been given, that the simplicity 
and practical utility of this method might be apparent. 

By any of the preceding methods, find the interest 



Of 


for 


at 


4. $76.50, 


2 yr. 2 mo.. 


5^. 


5. $1276.25, 


11 mo.. 


n- 


6. $1500, 


6 mo. 24 da.. 


n%' 


7. $2162.94, 


1 yr. mo. 18 da.. 


Wc 


8. $2500, 


93 da.. 


8^. 


9. $2000, 


33 da.. 


6^. 


10. $54.75, 


3 yr. mo. 24 da.. 


5^. 


11. $51.10, 


10 mo. 3 da.. 


4^. 


12. $460.50, 


60 da.. 


\% a mo. 


13. $650, 


4 mo. 5 da.. 


2^ a mo. 
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Find the amount 






Of 


for 


at 


14. $84.25, 


1 yr. 5 mo. 10 da., 


6i^. 


15. $500, 


93. da., 


\% a mo. 


16. $2500, 


7 mo. 20 da.. 


6^. 


17. $1500, 


76 da., 


\% a ma 


18. $370.80, 


1 yr, 10 mo. 6 da., 


6^. - 


19. $1200, 


1 yr. mo. 9 da.. 


m^ 


20. $960, 


10 mo. 24 da., 


7^. 


21. $860, 


84 da-, 


\\% a mo. 


22. $1280, 


7 mo. 10 da.. 


\% a mo. 
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23. If a man borrow $9700 in N. Y., at 6^, and loan it in 
Colorado, 10^, what will it gain in 1 yr. 6 mo.? 

24. A person borrows $3754.45, being the property of a 
minor who is 15 yr. 3 mo. 20 da. old. He retains it until the 
owner is 21 yr. old. How much money will then be due at 6^. 

TJtj. A note for $710.50, with interest after 3 mo., at 7^, was 
given Jan. 1, 1884, and paid Aug. 12, 1886. What was the 
amount due? 

20. A speculator borrowed $9675, at 6^, April 15, 1884, 
with which he purchased flour at $6.25. May 10, 1885, he 
he sold the flour at $7-| a barrel, cash. What did he gain by 
the transaction ? 

« 

27. A man, engaged in business with a capital of $21840, 
is making 12^^ per annum on his capital ; but on account of 
ill health he quits his business, and loans his money at \% a 
month. How much does he lose in 2 yr. 5 mo. 10 da. by the 
change? 

28. Bought 4500 bu. of wheat at $1.12^ a bushel, payable 
In 6 mo. ; I immediately realized for it $1.06 a bushel, cash, 
and put the money at interest at 10^. At the end of the 6 mo. 
I paid for the wheat. Did I gain or lose by the transactiosi 
and how much ? 



PROBLEMS IN INTEREST. 

299. Since interest is the product of the three factors, 
principal^ rate^ and time (293), any one of these three fee- 
tors may be found by dividing the interest by the product oi 
the other two. Hence, 
• The^eneral formula^ / = PxRxTy produces the follow- 
ing /ormt/Zflw. Observe that /, divided by the product of any 
two letters of the three, P, T, B, equate the other one. 



P = 



BxT' 



Tz=z 



R 



PxB' lOO^PxT 



The above is a brief subBtitate for the nnmenmB roles given In the 
books, and is simple and easy to be remembered. The papE may be re- • 
qnired to oonstruct a rale for each. 

WRITTEN EXERCI8E8. 

300. Find each om of the four elements in the following 
example^ from the other three, by the above formulas. 



PrinoilML 

$1600, 



7^, 



S yr. 6 mo. 



iDtoMiit. 

laso. 



100 



«1^00* 

7 
5 



$280 



Ist. I=s PxBxT. 
Or, tieoo X .07 X 2.6 = $280, int. 



It 



200*0 
2 



11600 



2d. P = 



BxT 



Or, |280-i-(.O7x2.5) = 11600, jrriff. 
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If the cmmint is giyen instead of the interest, divide it by 
the amount of $1 at the given rate and time ; thus. 



100 



100 



t 100" FxT 



7=xJir=-07 Or, $280^(1600 x 3.5)=.07, rate. 



2 



$m 







4th. T = 



£00 " FxB 

5 = 2i yr. Or, $280^ ($1600 x .07) = 2.6 yr., 

= 2yr.6mo. time. 

The preceding brief formulas will enable the pupil readily to aolve all 
problems pertaining to interest. 

In using the vertical line and cancellation, it will be remembered, 
that numerators or dividends are placed on the right, and denominators 
or divi$or8 on the kfi, and that to divide by a fraction we invert the terms. 

The time should be expressed in years; thus, 2 yr. 6 mo. is 2 J or 
2.6 yr. ; 1 yr. 4 mo. is 1 J or | yr. ; 9 mo. is ^, or f , or .75 yr. ; 7 mo. is 
•^ yr. ; 2 mo. 12 da. is ^ yr., etc. The result will be in years and ded- 
maJs of a year, which may be reduced to months and days (198). 

In the following examples, find eaek one of the elements: 

Principal. Rate. Time. Interest. 

2. 1660, 6%, 2 mo. 12 da., $6.72. 

3. $316, 45^, 3 yr. 6 mo., $44.10. 

What principal 

4. Will gain $173.97 in 4 yr. 4 mo. at e%? At 12^? 
6. Will gain $163.76 in 3 mo. 24 da, at 7%? At S%i 

6. Will amount to $1696 in 2 yr. 6 mo. at ^% ? 

7. Will amount to $1631.60 in 3 mo. 18 da. at 7%? 
At what rate % 

8. Will $360 gain $70 in 2 yr. 6 mo. ? 

9. Will $660 gain $220 in 6 yr. 4 mo. ? 

10. Will $2086 gain $68.11 in 5 mp. 18 da. ? 
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In what time will 

11. $245 gain $2,94 at 6^ f 13. $660 amt. to $676.96 at 7jg? 

12. $600 gain $132 at 8^ ? 14. $204 amt to $217.09 at h\% ? 

15. In what time will $1600 amt. to $2000, at 8^ ? 

16. What sum invested at 8^ will yield an average income 
of $1560? 

17. A man invests $15600, which gives him an annnal in« 
Dome of $1014. What rate of interest does he receive ? 

18. What sum of money mnst be invested in real esfcate, 
yielding 10^ profit in rents, to produce an income of $3370 ? 

19. A note which had run 4 yr. 6 mo. amounted to $2000, 
at 7^. What was the principal ? 

20. B loaned $1600 at 6^ until itamounted to $2000. What 
was the time ? 

21. I invest $35680 in a business that pays me a profit of 
$223 a month. What annual rate of interest do I receive ? 

The rate % per annum at which any sam wiU doable itself may be 
found by dividing 100 yr. by the number of years. 

22. At what rate will any number double itself in 16| yr. ? 
In 12 J yr. ? In 8 yr. 4 mo. ? In 6 yr. 3 mo. ? 

The time in years in which any sum wiU double itself may be found 
by dividing 100^ by the rate %, 

23. In what time will any number double itself, at 3^ ? 
4i^? 5^? 6^? 7^? 8^? 10^? 12^%? 

24. In what time will the int. of any number at 8^, equal 
the principal ? Twice the principal ? One-half the principal P 

25. In what time will $9750 gain $780 int. at 2^ a mo. ? 

26. If I loan $750 at simple interest, and at Jbhe end of 1 yr. 
8 mo. receive $843.75, what is the rate per cent? 

27. If I receive $206.25 each quarter for rent of a house 
that cost me $15000, what rate % do I receive on the investment? 

28. How large a sum in the savings bank, at 4^ int., will 
give a yearly income of $1000 ? 
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301* Compound interest is interest on both princi- 
pal and interest^ when the interest is not paid when dne. 

WRITTEN EXERCISES. 

302* !• Find the amt and the oomp. int. of 1640, for 
2 yr. 4 mo. 15 da., at 5^ ? 

SOLUTtON. 

$640 Prin. for 1st year. 
♦640 X .05 = 32 Int. for 1st year. 

♦672 Prin. for 2d year. 
♦672 X .05 = 33.60 Int for 2d year. 

♦705.60 Prin. for 4 ma 15 da. 
♦705.60 X -01875 = 13.23 Int. for 4 mo. 15 da. 

♦718.83 Amt. for 4 mo. 15 da. 
♦640 Given principaL 

$78.83 Comp. interest. 

BuLE.— -i^ituf ths amount of the given principal for the first 
period of time. Using this amount as a new principal^ find 
its amount for the second period, and so on for the entire time. 

2. Subtract the given principal from the last amount, and 

the remainder wUl be the compound interest. 

If tbe interest is oompoonded semi-annuallj, the rate % is ane-htUf the 
yearly rate ; if quarterly, one-fourth the yearly rate. Thus, 2 yr. 6 mo. 
.in semi-annoal payments at 6% is the same as (S yr. at 8^ ; and 1 yr. 
'o mo. quarterly, at 8^, the same as 7 yr. at 2^. 

Find the amount and the compound interest of 

2. ^312, for 3 yr. at 6^; ^800, for 4 yr. at 4:f6. 

3. ^640, for 4 yr. at 5% ; $376, for 3 yr. 8 mo. 15 da. at e%. 

4. $1200, for 2 yr. 4 mo. at 4^; for 3 yr. 8 mo. at 7^ 

5. $400, for 1 yr. 6 mo. at 7%, payable semi-annally. 

6. $2000, for 1 yr. at S%, payable quarterly. 

7. What is the annual income from $2500, at 6^, interest 
added to the principal quarterly P 
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NOTES. 

303* A prwnissory note is a taritten promise to pay 
a certain Bum^ either on demand^ or at a specified time. 

The flaoe of a note is the Bom of monej made payable by it. 

The maker or drawer of a note is the party who signs it. 

The payee of a note is the party to Whom or to whose cider thi 
money is made payable. 

An endorser of a note is the party who writes his name on the back 
of the note, and thereby makes himself responsible for its payment. 

The following is a simple form of a negotiable note : 



/cftPtPt^. (^^d^?t^.£^/, /t/^ 










A note should alwajrs contain the words "ixxltie reeehed." 

A note containing the words "wUh intereat," or "toith «m/' draws 

interest from date. When these words are omitted, the note will not 

draw interest until after it is due. 

The legal rate prerails when no rate is mentioned. 

304* A negotieible note is one made payable to iearef., 
or to any person's order. It can then be sold^ or transferred. 

If the words "or crder,"* err "or hearer" are omitted, the note is not 
transferable, and is payable only to the 'penum whose name is mentioned 
in it. 

A note made by a minor, or on Snnday, Is void. 

An endorser of a note may prevent his own liability to be saed, by 
wilting upon it, " without reeoune,** or amUar woids. 



DISCOUNT, 

305* Discount is an allowance made for the payment 
of a debt^ note, or other obligation before it is dne. 

306. The present worth of any debt, note, or other 
obligation, is the amount of it, less the discount. 

307. The true present worth of a debt payable at a 
future time without interest, is such a sum as, being put at 
legal interest, will amount to the debt when it becomes due. 

308. The true discount is the difference between the 
whole debt and the true present worth. 

Time is alvDo/ys an element in the operationn of true discount. 

309. The corresponding terms of true discount and per^ 
centage are as follows : 

1. The true present worth is the hcue. 

2. The rate % is the rate. 

3. The true discount is the percevUage. 

4. The whole debt is the amottnt, 

WRITTEN EXERCISES. 

310. To find the present worth and trae discount. 

1. Find the present worth and the true discount of $362.95, 
payable in 7 mo. 12 da., at 6^. 

Explanation.— -The amt. of $1 for 7 mo. 13 da., at 6% = $1,037. 
The prmrU worth is $362.95 4- 1.037 = $850. 
The true diieaunt, $363.95 - $350 = $13.95. 

(1. Debt -^ amt. qftl = present worth. 
POBMULAS : I g ^^j^ _ present worth = true discount. 
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Find the present worth and discount, 

2. Of $614.40, due in 4 mo. 24 da., at 6^ 

3. Of $2640, dne in 9 mo. 18 da., at 1%. 

4. Of $475, due in 7 mo. 6 da., at b%, 

5. A merchant buys goods for $4200 on 4 mo. credit, but is 
offered a discount of d% for cash. If money is worth ^% a 
month, what is the difference ? 

6. If I sell goods for $1250 on 6 months' credit, which cost 
me $1195 cash, what is my loss, money being worth to me 10^? 

7. What is the present worth of a debt for $1005, on which 
$475 is to be paid in 10 mo., and the remainder in 1 yr. 3 mo., 
the rate of interest being Q% ? 

8. What is the difference between the injterest and true dis- 
count of $130, due 10 mo» hence, at 10^? 

9. A person sold goods to the amount of $3750, 15^ pay- 
able in cash, 25^ in 3 mo., 20^ in 4 mo., and the remainder 
in 6 mo. What ready money would discharge the whole debt, 
money being worth 6^ ? 

BANK DISCOUNT. 

311. Bank Discount is simple interest paid in advance 
to a bank, for the payment of a note before it becomes due. 

312. Days of grace are three additional days, usually 
allowed by law for the payment of a note after the expiration 
of the time specified in it. 

313. The maturity of a note is the expiration of the 
whole time, including the days of grace. 

314. The term of discount is the time from the dis- 
count of a note to its maturity. 

315* The proceeds ot a note is the sum received for it 
when discounted, or the face of the note less the discount 
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316. A protest is a formal deolaiation in writings made 
by a notary public^ giving legal notice to the maker and the 
indorsers of a note, of its non-payment 

1. The failure to protest a note on the third day^^ of grace rdleaaes the 
indorsere from all obligation to paj it. 

2. If the third day of grace or the maturity of a note occurs on Son* 
day or a legixl holiday, it must be paid on the day previous. 

317. The corresponding terms are as follows : 

1. The faoe of the note is the 6aM. 

2. The rate % is the ra^«« 

8. The bank disoount is the p&raiUage. 
4. The term of disoount is the tifM, 

WRITTEN EXERCISES. 

318. To find the bank discount and proceeds of a 
note, 

1. Find the bank discount and proceeds of a note for $450, 
due in 60 da., at 6^. 

Explanation. — ^The term of disoount is 63 da. 
The/ac« of the note is (450. 

The discount is the int. of |450 for 63 da., at 6% = $4725. 
The proceeds are $450 - $4,726 = $445,275 (242, 8). 

_ (1. Face X rate x term of duc't = bank disc't. 



■■{I: 



Face — bank discount = proceeds. 
Find the bank discount and proceeds of 



2. $368 for 90 da., at 11%. 

3. $597^0 for 60 da., at Q%. 

4. $684.60 for 4 mo., at 6%. 

5. $1080 for 78 da., at 8^ 



6. $876 for 3 mo. 10 da., at 6%. 

7. $1250 for 2 mo. 15 da., at 6%. 

8. $480 for 4 mo. 12 da., at 10^ 

9. $940 for 117 da., at 7%. 

10. Find the bank discount on a note at 6 mo., for $672.50, 
at 6^. 

11. What will be the proceeds of a note at 3 months fof 
$1500, discounted at a bank, at 7^ F 
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12. Beqnired the bank discount and proceeds of a note for 
1480, due in 9 mo. 27 da., at %%. 

13. Find the difference between the hank and the truB dis- 
fonnt on a note for $1500, due in 60 da., at 6^. 

14. Find the proceeds of a 4 mo. note for $560, dated 
A^pril 1, 1882, and discounted May 15, 1882, at 6^. 

Find the discount and proceeds of noted, using the following 
conditions, all dates being in the same year : 

Face. Date. Time to ran. BftyofdiBCoimt. Bala. 

15. $900, Sept 4, 90 da., Oct 10, 6%. 

16. $680, Jan. 1, 4 mo., ffff^ 4, S%. 

17. $1250, May 20, 60 da., June 11, 7^. 

18. $1500, June 12, 30 da., June 24, 10^. 

19. $375.60, Oct 17, 3 ma, Nov. 13, 6%. 

20. Find the proceeds of a note for $1615, due in 3 mo., 
with interest, at 7^, discounted at bank. 

When a note beans interest, find the discount on the amoutU of the 
note at maturity. 

Find the maturity, term of discount, and proceeds of the 
following notes : 



$1250. New Obleai^s, Jane 12, 1882. 

21. Six months after date, I promise to pay Jas. Martin, 
or order, twelye hundred fifty dollars, with interest at 5%, 
yalue received. Geo. Laiol 

Discounted at a broker^s, Not. 15. / y ^ 

/ ^ 

$497ttf^. CmcAQO, March ^ 1882. 

22. Three months after date, we pnomise to pay J. C. Ellis, 
or order, four hundred and ninety^seven -^ dollars, with in- 
terest at 6^ Value received. Hadlby Bros. 

Discounted at bank, April 20. 
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$916^^. San Fbakciscx), Feb. 4, 1888. 

23. Two months after date, we jointly and seyerally agree to 
pay JoHJS" Bliss, or order, nine hundred sixteen -f^ dollars, 
with int. at %% a mo. Value received. T. H. Bosb, 

B. F. Masks. 

Discounted at Marine Bank, Feb. 21, at 10^. 

319* To find the fiaee of a note. 

1. For what sum must a note be drawn, payable in 90 da., 
at 6^, so that the proceeds may be $5000 ? 

Explanation— The \Hink diaeaunt of $1 for 03 da., at 6^ is $.0155. 

The proceeds of $1 is $1 - $.0155 r= $.9845. 

The face qt the note is $5000 + $.9845 = $507a72. 

Fobmula: Proceeds of note-i-proceeds of$l =^ face of note. 

Find the face of notes, the proceeds, time, and rate % of 
which are as follows : 



2. $1265 for 60 da., at 6%. 

3. $276.84 for 3 mo., at 7%. 

4. $1200 for 30 da., at 5%. 



5. $357.36 for 30 da., at S%. 

6. $2844 for 8 mo. 9 da., at 7%. 

7. $236.28 for 90 da., at 6^. 

8. Find the face of a 6 mo. note, the proceeds of which, dis- 
counted at 2% a month, are $496. 
Find the face of notes, answering to the following data: 





Prooeedfl. 


Date. 


Time. 


Dateofdiflc't 


Bate. 


9. 


$C40, 


Mar. 10, 


60 da.. 


Mar. 10, 


6^ 


10. 


$380, 


April 16, 


90 da.. 


May 19, 


6%. 


11. 


$1260, 


Jan. 16, 


4 mo., 


Mar. 13» 


6%. 



12. Owing a man $575, I giye him a 60 da. note ; what 
should be the face of the note, to pay him the exact debt, if 
discounted at f% a mo. ? 

13. Find the face of a note which, discounted at a brokeF^ 
for 110 da., at 1% a mo,, will give a^ it0 proceed^ $187.50 f 



PARTIAL PAYMENTS. 

320. Partial payments are payments in part of the 
amount of a note, bond, or other obligation. 

321. Indorsements are the acknowledgment of snch 
payments, written on the back of thQ note, bond^ etc., stating 
the time and amount of the same. 

322* U. S. GouBT BuLE.— 1. Find the amount of the given 
principal to a time when the payment ^ or the sum of the pay- 
ments, equate or exceeds the interest due. 

2. Subtract the payment^ or sum of the payments, from the 
amount, and treat the remainder as a new principal, 

3. Proceed in the same manner with the new principal, and 
each succeeding one, to the time of settlement, 

WRITTEN EXERCISES. 

333. To compute interest on notes and bonds, wben 
partial payments have been made. 



11600. New Tobk, April 1, 1881. 

1. On demand, I promise to pay to the order of Off as. Rat, 
fifteen hundred dollars, with interest at 6%, Value received, 

S. M. PEBKIIira. 

On this note were endorsed the following payments : 

Sept 16, 1881, $260; May 6, 1882, $375 ; June 24, 1883, 
♦675. What was due Sept. 9, 1883 ? 

First find the difference between the sucoessiye dates, by 
arranging a '*Time Table," as follows : 

Write in the first colnmn, in their order, the date of the 
note, the date of each payment, and the date of settlement. 
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In the second column, write the difference between each 
date and the succeeding one, beginning at the top and sub- 
tracting downward. 

In the third column, write the payments in their order; 
and in fourth the face of the note, and as the work progresses, 
write also the amount due after each payment, to be regarded 
as a new principal. 



YB. HO. DA. 


DIFFERENCB BKTWBBH DATES. 


PATMKNTS. 


FHUrCIPATA 


1881 4 1 

1881 9 16 

1882 5 6 

1883 6 24 
1883 9 9 


ft. mo. da. ma da. 
5 15 = 5| or 165 
7 20= 7| or 230 

1 1 18 = 13.6" 408 
2 15= 2i « 75 


$250 

1375 
1675 


11500 

$1291.25 
♦965.747 
1356,417 
$360.87 



In oompating the interest, the time may be reduced to months or to 
days, as shall best be adapted to the method used. 

The red/wiion need not appear in the table, the design of the above 
being to show the completed work. 

We give the solution of the preceding example in full, using the 
U. S. Rule and the method by cancellation, leaving the cancelling to the 
ingenuity of the pupil. (74, Note 2.) 

Afber arranging the table, compute the interest on the principal from 
the date of the note to the time of the first payment, or for 5 mo. 15 da., 
9tc. 





FIRST STEP. 




SEOOin) STEP. 




$1500 Prin. 


100 


$129125 Istnewprin, 


100 


6 Bate. 


100 


6 Bate. 


1 ^ 


11 Time. 


ui 


23 Time, 


il2 








• $41.25 Int. 




$49,497 Int. 


$1500 


$1291.25 


$1541.25 Amt. 


$1340.747 Amt. 


250 Payment. 


375 Payment. 


$1291.25 1st new prin. 


$965,747 2d new prin. 




10 
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100 
100 
360 



TUlJftD STEP. 

$96575 2d new prin. 
6 Bate. 

408 Time. 

♦65.67 Int. 
965.747 



♦1031.417 Amt. 
675 Pajrment. 



356.417 3d new prin. 



\ 



100 

100 

2 
12 



FOURTH STEP. 

$35642 3d new prin. 
6 Bate. 

5 Time. 



$4,455 Int. 
$356.42 



Ans. $360,875 Last amt. 



The simplicity, brevity, and pmeticBl chancter of the fofegoing 
metbiod, make it Yastly superior to the old methods. 



$3000. Maook, Ma7 7. 1888. 

2. On demand, we promise to pay to Bobt K Park, or 
order, three thousand dollars, with interest at 7^. Yalne re- 
ceived. J. W. BCTBKB & Co. 

Indorsed as follows : Sept 10, 1882, $25 ; Jan. 1, 1883, 
$500 ; Oct. 25, 1883, $75 ; April 4, 1884, $1500. What 
mained due, Feb. 20, 1885 ? 



DATES. 



1882 5 7 

1882 9 10 

1883 1 1 

1883 10 25 

1884 4 4 

1885 2 20 



mFFERKHCK 
BBTWKEN DATES. 



mo. da. 
4 3 



3 
9 
5 



21 

24 

9 



10 16 



PATMBNTS. 



$25) 

$500 f 

$75 i 

$1500) 



PRINCIPALS. 



$3000, prindpaL 
$2611.50, 1st new prin. 

$1266.53, 2d new prin. 



Ans. $1344.35, last* amount. 



Observe, the first payment is U» than the inl due ; hence, oompnte 
the int. to the time of the second pay't. or fbr 7 ma 24 da., and sabtiael 
the som of the two pajr'ta The same thing ooeuni in the third paj*!. 
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$500. Sak Jobb, Feb. 1, 1885. 

3. Three months after date^ I promise to pay to the order 
of C. H. Allen, five hundred dollars, with interest at 1\% a 
mouth. Value received, John Swbtt. 

Indorsements: May 1, 1885, WO; Nov. 13, 1885, $20 }< 
May 1, 1886, $75, What was due Se^rf;. 16, 1886 ? 



^^^y^T^S - RAomB, May 1. 1882. 

4. Nine months after date, I promise to pay A. R Spbagub, 
or order, four hundred seventy-five and ^^ dollars, with 1% 
interest. Value recdved. B. B. Nobthbup. 

The following payments were made on this note : 

Dec 25, 1882, $50. Sept. 1, 1883, $25.50. 

July 10, 1883, $15.75. June 16, 1884, $104. 

What was due April 13, 1885 ? 

5. Find what would be due on the same note Oct. 10, 1884^ 
at 8^. 

6. D. W. Mc Williams holds a bond against Jacob Gosler, 
dated June 20, 1882, for $4800, on interest at 6^ Indorse- 
ments: May 5, 1883, $1200; Aug. 14, 1884, $950; May 12, 
1885, $2000. What will be due Nov. 24, 1885 ? 

7. A note for $900, dated March 10, 1881, payable on do- 
mand, with interest, at ^%y bears the following indorsements; 
July 3, $175 ; Oct. 21, $284.50 ; Jan. 6, 1882, $310. What is 
due May 16, 1882? 

8. What would be due upon this, if settled Nov. 15, 1883, 
at 1% a mo. ? 

9. A mortgage for $3840, dated Rochester, April 1, 1879, 
bearing int. at h%y has the following payments indorsed upon 
it : Jan. 1, 1880, $550 ; Aug. 7, 1880, $1000 ; Feb. 10, 1881, 
$790; July 13, 1881, $26450. What amount wiU be due 
April 1, 1882 ? 
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324* The following method of computation is often used 
by merchants in the settlement of notes and of interest ac- 
counts running a year or less ; hence called the 

Mebcantile Bule. 

!• Find the amount of the note or debt from its date to thi 
time of settlement. 

2. Find t?ie amount of each payment from its date to tJie 
time of settlement. 

3. Subtr(ict the sum of the amounts of payments from the 
amount of the note or debt. 

An accarate application of this rule rdqoires that the time should be 
reduced to days, allowing 866 da. to the year. 

1. On a note for $600 at 7%, dated Feb. 15, 1884» were the 
following indorsements : March 25, 1884, 1150 ; June 1, 
1884, 175 ; Oct 10, 1884, $100. What was due Dec. 31, 1884? 

SOLUTION. 

Amt. of $600 from Feb. 15 to Dec. 31, 319 da.» $686.71 

$160 " Mar. 25 ** " 281 da., $158.08 
$75 • June 1 ** " 218 da., 78.06 
$100 " Oct. 10" •' 82 da., 101.67 887.71 

Bal. due Dec. 81, 1884, $299.00 

2. A note for $950, dated Jan. 25, 1883, payable in 9 mo., 
at 7^ int., had the following indorsements: Mar. 2, 1883, $226; 
May 5, 1883, $174.19 ; June 29, 1883, $187.50 ; Aug. 1, 1883, 
$79.15. Find the balance due at the time of its maturity ? 

3. Payments were made on a debt of $1750, due April 5, 
1882, aa follows : May 10, 1882, $190; July 1, 1882, $230; 
Aug. 5, 1882, $645; Oct, 1, 1882, $372. What was due 
Dec. 31, 1882, interest at 6^ ? 

For methods of computation in the States of Vermont, New Hamp- 
shire, and Connecticut, see ' Addenda." 






STOCKS AND INVESTMENTS. 

325. A corporation is a body of indiyidnalSy or a com- 
pany, authorized by law to transact basiness as one person. 

326. Stock is the capital or money subscribed by a cor 
poration to carry on its business. 

327. A share is one of the equal parts into which the 
stock of a corporation is divided. 

The value of a share varies in different companies. When not other- 
wise stated, 9100 will be understood to be the value. 

328. A certificate of stock is a paper issued by a cor- 
poration specifying the number of shares to which the holder 
is entitled, and the original value of each. 

329. The par value of stock is the sum for which the 
scrip or certificate was issued. 

330. The market value of stock is the sum for which 

it can be sold. 

Stock is at par when its market valae is 100^ ; above par, or at a 
premium, when its market valae is above 100^ ; and below par, or 
at a dUcount, when its market value is below 100%. When stock is at 
par, it is quoted at 100; when it is 5% above par, at 105 ; when it is 5% 
below par, at 95. 

■ 

331. A stock broker is one who buys and sells stocks 
for a commission^ called brokerage, 

332. Ih*emium, discount^ and brokerage are each 
Sk percentage computed upon the par value of the stock. 

333. A dividend is a sum paid to the stockholders from 
the profits of the business. 

Dividends and assessments are a percentage computed upon the par 
value of the stock as the hose. 
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334. Net earnings are the moneys left from the profits 
of a bDBmess after paying expenses^ losses^ and the interest 
npon the bonds. 

335. A hand is a written instrument securing the pay- 
ment of a sum of money at or before a specified time. 

The principal bonds dealt in bj brokers are GoTemment, State, Otjv 
and Railroad bonds. 

336. A coupon is a certificate of interest attached to a 
bond, to be cut off and presented for payment when the in- 
terest is due. 

Bonds are quoted in commercial language by the rate of interest 
which thej bear. Thus, U. S. bonds bearing 6% int. are quoted as U. S. 
6's ; U. S. bonds bearing 4^^ int., payable in 1891, are quoted as U. S. 
4i's. '91. 

Bonds issued by States, cities, etc., are quoted in a similar manner. 
Thus, S. G. 6's are bonds bearing 8% interest, issued by the State of 
South Carolina ; so, also, Mo. 7's, N. Y. 5'b, etc. 

337* The corresponding t&rms in stocks are as follows : 

1. The par value is the boM. 

2. The rate % of premium or disoount is the raU, 
8. The premium or discount is the percentage, 

4. The market value is the wnwwnJt or difference, 

WRITTEN EXERCISES. 

338. Find the cosi 

1. Of 250 shwes of Lake Shore R E. stock, the market 
value of which is 104J, brokerage J^. 

Solution.— (104} % + J%) of $100 = $105, cost of 1 share. 
$105 X 250 = $26250, cost of 250 shares. 

PORMIJLAS. 

1. Par value + premium, or — discount = market value. 
^» {Market value of 1 share + brokerage) x iVb. shares = cost. 
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2. Find the cost of 250 shares of Western Union Telegraph 
stock, market value 97f , brokerage \% ? 

3. A broker bought for me 15 one-thousand-dollar TJ. S. 
6-20 bonds, at 112^, brokerage \%. What was their cost ? 

4. Bought 120 shares of Pacific B* R. stock, at a discount of 
2^^, and sold the same at an advance of 125^, What was my 
gain? 

339. Find the nv^mb&r of shares 

1. Of bank stock at 105, that can be bought for $25260, 
mcluding brokerage at ^%? 

SoLunoK.— <105% +\%) 4Hil^^ 1^05}, cost of 1 shaie. 
$352a0 H- $106^ = 240, No, of shares, 

FoBMULA : No. of shares = investment -^ cost of 1 share* 

2. How many shares of telegraph stock can be bought for 
$12240, at 10^ discount ? At 20^ premium ? 

3. How many shares of Mo. 6's, at 97|, brokerage \%y will 
$21560 purchase ? 

4. How many shares of the Bank of Commerce, at 110}, 
can be bought for $22567.50, brokerage \% ? 

340. Find the amount of investment 

1. In IT. S. 5's of '81, at 111, so as to realize therefrom an 
annual income of $2500 ? 

Solution.— $2500+$5, income on 1 share = 500, No. of shares. 
$111, price of 1 share x 500 =s: $55500, in^^estmeTit. 

J. (1. Given income-T-inc. of 1 share=:No. shares. 

' \ 2. Cost of 1 share x iVb. shares = investment. 

2. What sum invested in Tennessee 6's at 85, will yield an 
annual income of $1800 ? 

8. What sum invested in any stock at 105^, which pays h% 
semi-annual dividends, will secure an annual income of $2000 ? 
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341. Whni annual income 

1. Wm be realized by inTesting $22260 in 4^^ bonds, boaght 
at 92^, brokerage i% ? 

SoLunoK.— <92|% +i%]flBiP = $92}. oort of 1 ahare ; 

$82200 -f- $92.75 =r 240. No. of shsRs; 

$4.(X)« ineome on 1 share x 240 = $1060, Mdtf MOMie. 

— , Investment ^ , ^ # » • 

Foskula: — ^ ^ ^ , — X *fM?. on 1 share = fo^ iisa 
cost of 1 ehare 

2. What income will $19650 inrested in TJ. S. S^'s afc 97} 
yields brokerage \% ? 

3. If $48000 is inyestod, i in b% stock, afc 95|, and \ in 6^ 
stock at 112, brokerage \%y what annual income is secored ? 

4. A farm which rents for $411.45 per annnm^ is sold for 
$8229, and the proceeds invested in b% bonds at 105, broker- 
age \%. Is the yearly income increased or diminished, and 
how much ? 

342. Rnd the rate of income 

1. Realized from bonds bought at 112, and paying 4^ semi- 
annual dividends. 

Explanation. — Since $112, the cost of 1 sbaie, pays $8 annuany, tha 
income ia yf^ of the investment, or yf^ of 100^ == 7|^. 

-- Annual income per share . ^ . 

FobmuIiA: T ~ = rale of income, 

cost per share '' 

2 What per cent of his money will a man obtain by in- 
vesting in %% stock at 108^ ? At a discount of 16^? 

3. If stock paying 10^ dividends is at a premium of 12^^, 
what % of income will be realized on an investment in it? 

4. Which will yield the better income, 8^ bonds at 110, or 
5's at 75 ; 5's at 70, or 6^8 at 80 ? 

5. Which is the more profitable, and how much^ to buy 
K Y. 7's at 105, or 6^ bonds at 84 ? 



EX CHANGE. 

343. JExchanffe is a method of remittmg money &om 
one place to another, or of making payments by written 
orders, called bills of exchange or drafts. 

344. Exchange is of two kinds — domestic bsmSl foreign, 

345. JDomestic or inland exchange relates to re- 
mittances made between different places of the same country. 

An inland InU efexchomge is commonlj called a draft. 

346. A draft or hUl of exchange is a written request 
or order upon one person to pay a certain sum to another per- 
son, or to his order, at a specified time. 

The drawer of a draft or bill is the party who signs it ; the drawoe 
is the party to whom the order is addressed, and when he accepts the 
order, he becomes the acceptor. The payee is the party to whom 
the money is directed to be paid. The buyer or remitter is the party 
who purchases it. The buyer and payee may be the same party. 

A sight draft or bill is one that requires payment to be made when 
presented. 

A time draft or bill is one that requires payment to be made at a 
certain specified time, after date, or after beinpf presented. 

347. The acceptan'Ce of a draft or bill is the agreement 
by the drawee to pay it at maturity. This is done by writing 
the word " Accepted '' across the face of the bill a^d signing it. 

Three days of grace are allowed on time drafts, the same as on notes, 
but not on sight drafts. When a bill is proteited for non-acceptance, the 
drawer is bound to pay it immediately. 

348. The course of exchange is the current price 
paid in one place for bills of exchange on another place. 

Exchange is a^p(zr, abate par, or below par, according to the fluctua- 
tions of trade between the two countries or places. 



K6 PERCENTAGE. 

349. In exchange, the following are coireBpondiog tennti 
1. The fooe of tbe dnn is the batt. 

S. The rate % of exchange is the ni(«. 

8. The premilini or disoonnt is the pereeatagt. 

4. The cost of the dnft is the anwtnt or different, 

WRITTEN EXERCISES. 

350. Find the cost of the foDowing sight draff, at lOIJi. 



•1750. 



BFfiisanKLS, Jnl^ 1, 1881. 



At sight, pay to the order of L. A. Gsat, Seventeen 
iundred fifty dollars, and charge the tame to the account of 
0. M. Baeeb. 
To BAtuer & Notbb, 

Portland, Me. 
BoLonoK.— $17H)xl.01i = |I771.87i, w*. 

( 3. 1 ~ rate of discount ) 
Find the cost of eight drafts 

2. For »1590, premiiim J^ [ 6. For ♦1300, discount Jjg, 
8. For $840, premium 2^ 7. For $3480, disconnt 1^%. 

4. For«484^0, prem. 1^^. 8. For 1560.80, discoaat }^ 

5. For $1130, premium l^fj 9. For 1784.50^18000111 IJ^ 

10. Find the cost of the following iime draft, at Ij^ pre- 
mium, interest 6^ : 
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SOLUnOK.- $1.0175, oourae of exch.; |.0055, bank dis/of $1, for 
83 da. ; $1,012, cost of exch. of $1 ; $1,012 x 200.50 = $202.91, oovt of dft. 

Formula : Face x coBt of $1 exchange = cost of draft 

Find the cost of time drafts 

11. For $4720, at 30 da., premium 1\%, interest %%. 

12. For $5275, at 90 da., discount ^%y interest 1%. 

13. For $6400, at 90 da., premium 1\%, interest %%. 

14. What must be paid in Philadelphia for a draft on St 
Paul, drawn at 90 da., for $4800, the course of exchange be- 
ing lOlf, and interest 6^ ? 

351. Find the face 

1. Of a sight draft, bought for $711.90, discount 1\%. 
SoLUnON.— $711.90 -»- .98875 = $720, faee. 

2. Of a draft on St. Louis, at 90 da., bought for $4500, 
exchange being at 101^^ ? 

Solution.— $1,015 = coarse of exchange ; 

$.0155 - bank dis. of $1, for 93 da., at 6^ ; 

$.9995 — cost of exchange of $1 ; $4500 -f- .9995 = $4502.25, /<z<^. 

FoBMULA : Cost of draft -^ cost of $1 exchaiige = face. 

Find the fa^ of a sight draft bought 

8. For $840, premium \\%. 5. For $2600, discount \\%. 



4. For $1675, premium \%, 



6. For $972.50, discount \%. 



7. An agent in Syracuse, N". Y., having $1324.74 due his 
employer, is instructed to remit the same by a draft drawn at 
30 days. Find the face of the draft, exchange being 101 J* 

8. What is the face of a 60 da. draft, at \% discount, that 
can be bought for $750, money being worth 7^ ? 

9. How large a draft can be bought for $1875, payable in 
60 da., exchange being lOlJ, interest 8^ ? 

10. An agent sold 2780 lb. of cotton at 11^ cts. a pound. 
If his commission is %\%y and exchange 98J^, how large a 
draft can he buy to remit to his consignor ? 



EQUATION OF PAYMENTS. 

353. Equation ofpayment9 is the process of findino 
the average time for the payment of several samis^ due at dif 
ferent times, without loss to debtor or creditor. 

353. The equated time is the date at which the several 
debts may be discharged by one payment. 

354* The term of credit is the time at the expiration 
of which a debt becomes due. 

355. The average term of credit is the time to 
elapse before several debts due at different dates may all be 
paid at once, without loss to either party. 

WRITTEN EXERCISES. 

356. To find the equated time and the areragre of 
terms of credit, beginning at the same date. 

1. Of $300 due in cash, $500 due in 3 mo., t750 due in 
8 mo., and $950 due in 10 mo. 

Explanation.— On $300, the first 800 X = 

payment, theie is no intereet, since it 500 X 3= 1500 

Is due in tsasli ; tlie int. of $500 for wrq ^ q _. 6000 

8 mo. is the same as the int. of $1 for okaa 

1500 mo. ; the int. of $750 for 8 mo. J^ X JU ^ _y0UU 

is the same as that of $1 for «000 mo. ; 2500 ) 17000 

and the Im. of $»0 for 10 mo. is the ^4 ^^ 

fame as ^e int. of $1 for 9500 mo. ^ 

Therefore, the whole amt. of Interest is that of $1 for 1500 mo. -h 6000 
mo. +0500 mo., or 17000 mo. ; but the whole debt is $2500 ; and the in- 
terest of $1 for 17000 mo. is equal to the interest of $2500 for -g^ of 
17000 mo., or 6} mo. 

2. Find the average tenn of credit of $800 due in 1 mo., 
$760 due in 4 mo., and $1000 due in 6 mo. 
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Rule.— 1. Multiply each payment hy its term of credit, and 
divide the sum of the products by the sum of the payments; 
the quotient is the average term of credit. 

2. To find the equated time of payment. — Add the average 
term of credit to the date at which the several credits begin, 

3. On the first day of December, 1880, a man gave 3 note% 
<lie first for $500 payable in 3 mo. ; the second for $750, pay* 
able in 6 mo. ; and the third for $1200, payable in 9 mo. 
What was the average term of credit, and the equated time of 
payment ? 

4. Bought merchandise Jan. 1, 1883, as •follows: $350 on 
2 mo., $500 on 3 mo., $700 on 6 mo. What is the equated time 
of payment ? 

5. A person owes a debt of $1680 due in 8 months, of 
which he pays ^ in 3 mo., i in 5 mo., ^ in 6 mo., and ^ in 
7 mo. When is the remainder due ? 

6. Bought a bill of goods, amounting to $1500 on 6 mo. 
credit. At the end of 2 mo., I paid $300 on account, and 
2 mo. afterward, paid $400 on account, giving my note for 
the balance. For what time was the note drawn ? 



300 X 4 = 1200 
400x2= 800 



Explanation.— $390 paid 4 mo. before 
it is due, and $400, 2 mo. before it is dae, 
are equivalent to the use of $1 for 2000 800 ) 2000 

mo., or the use of $800 (the balance) for oi 

2} mo. beyond the original time. Hence, 

the note was drawn for 4} mo. after the (^ mo.— 4mo.) +2^ nuv 
second payment. = 4J mo. 

7. On a debt of $2500 due in 8 mo. from Feb. 1, the follow- 
ing payments were made : May 1, $250 ; July 1, $300 ; and 
Sept. 1, $500. When is the balance due ? 

8. Find the average terra of credit, and the equated time of 
payment from Dec. 15, of $225 due in 35 da., $350 due in 
60 da., and $750 due in 90 da. 
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9. Dec. 1, 1884^ bought goods to the amount of $1200, on 
terms as follows : 25^ in cash, W% in 3 mo^ 20% in 4 mo., 
and the balance in 6 mo. Find the equated time of payment, 
and the cash yalne of the goods, computing discount at 1%. 

357* To find the equated time and the averagre of 
temus of credit beginning^ at different dates. 

1. L. G. Hill bought goods of John Beach as follows: 
June I9 1882, amounting to $350 on 2 mo. credit; July 15, 
1882, $400, on 3 mo. ; Aug. 10, $450, on 4 mo. ; and Sept. 12, 
$000, on 6 mo. .What is the equated time of payment ? 



$350 


due 


Aug. 1, 


S50,cash. 


400 


<* 


Oct. 15, 


400x 75 = 90000 


450 


«« 


Dec 10, 


450x131 = 58950 


aoo 


<t 


Mar. 12, 


000x223 = 133800 
1800 1800 ) 222750 



123| 
Hence the equated time ia 124 da. firom Aug. 1, or IMe. S, 

ExFLANATiOH. — Compating the terms of credit from Aug. 1. the 
earliest dale at which any of the debts become due, we find the terms of 
credit to be from Aug. 1 to Oct. 15, 75 da. ; to Dec. 10, 131 da., and to 
Mardi 12, 223 da. The average term of credit is therefore 124 da. from 
Aug. 1, and the equated time Dec. 3. 

Proof. — Assume as the standard time the latest date, March 12. The 
operation will then be as follows : 

850 X 223 = 78a'50 

400x148 = 50200 

450x 92 = 41400 

600, cash. 

1800 ) 178650 

99i 

Hence, the equated time is 99 da. previous to March 12, or Bti^ & 
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2. Tefft, Weller, & Co, sell to H. P. Griffing the following 
bills of goods : March 1, 1885, on 60 da., $800 ; April 15, on 
30 da., $350 ; May 20, on 4 mo , 13800. 

What is the equated time for settlement ? ^-.^. — 

Rule. — 1. Find the date at which each debt becomes due. 

2. From the earliest of these dates as a standard, compute 
the time to each of the others. 

3. Then find tlie average term of credit and equated time as 
in (356). 

Proof. — Compute the terms of credit backward from the 
latest date, and subtract the average time from that date for the 
equated time. 

If the earliest date is not the first of the month, it is more convenient 
to assume the first of the month as the standard date. 

3. Bought mdse. as follows: Jan. 15, 1884, on 4 mo., 1375; 
Feb. 3, on 60 da., $550 ; March 25, on 4 ma, $1100 ; April 2, 
on 30 da., $250. Find the equated time. 

4. M. H. Decker bought of Halstead & Haines the fol- 
lowing bills of goods on 4 months* credit : 

Jan. 1, 1882, $650; Feb. 10, $380; Mar. 1^, $900; Mar. 18. 
$350 ; April 3, $600. 

April 5, he discounted his bills at 2% per month. Find the 
equated time of payment, and the discount. 

5. James Matthews to Thomas Babb, Dr^ 

March 10, 1884. To mdse. $835. 



" 18, " 




ct a 


320. 


" 26, '' 




<C <( 


475. 


April 5, '' 




e< « 


600. 


'' 12, '' 




a e< 


250. 


Allowing 30 days' credit 


on 


each of the bills, what is tba 


equated time of payment? 









RATIO AND PROPORTION. 



358. JSatio is the relation between two numbers of thi 
»me denomination^ expressed by the quotient of the fira! 
divided by the seoond. 

Thus, the latio of 12 to 4 is 12-9-4== 8; of 6to9 i8 6-i-9 = f. 

359. The sign of ratio is the colon ( : ). 

Thus, the latio of 9 to 3 is expTeesed 9 :3, or 9-s-8, or in the form of a 
fraction |, and is read, the ratio of 9 to 3, or 9 divided by 8. 

The terms of a ratio are the numbers compared. 

The antecedent is the first term, or the dividend. 

The consequent is the seoond term, or the diviscur. 

The two terms together form a couplet. 

360. A simple ratio is the ratio of two numbers. 

Thii% 6 : S, $12 : $3, and 9 mi. : 27 mi are simple ratios, 

361. A compound ratio is the ratio of the product 
of the corresponding terms of two or more simple ratios. 

Thus, the ratio oomponnded of the simple ratios, 

J ; ^J } may he expressed { ^<| ;f^^^^^^^^^^ 
Or, }xA = 1 = 3:2. 
When the mnltiplicaticxi is performed, the resfidt is a simpU ratia 

362. The reciprocal of a ratio is 1 divided by the ratiOr 

Thus, the ratio of 4 to 5 is 4 : 5, or |, and its rewproeai is 1 -i- j ^\ 

Beclprocal ratio is sometimes called inverse ratio. 

The ratio of two/rac<K>;i« is obtuned by reducing them to a oommoik 
denominator, when they are to each other as their numerators (12£^). 

If the terms of a ratio are denominate numbers, they must be reduced 
to the same unit value. 
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363. Since the antecedent is a dividend, and the conse- 
quent a divisor y any change in either or both of the terms of 
a ratio will effect its value according to the laws of division^ 
or of fractions (73, 102). Hence, the following 

Principles. 

L Multiplying the antecedent, or ) ,^ ., .. 

^ ' Multiplies the ratto. 



Dividing the consequent. 



I 



n. Dividing the antecedent, or ) ^ 

nr 7*' 1 ' i-L J c Divides the ratio. 

Multiplying the consequent, j 

ni. Multiplying or dividing both \ ^ ., 

.^ ^ ^ , ^ . y I Does not change th% 

antecedent and consequent o^ > , ^ ., ., 
., , ^ ''I value of the ratio, 

the same number, ) "^ 

The relations of ratio, antecedent, and consequent to each 
other are such, that if any two are given, the other may be* 
found. Hence, the 

(1. The antecedent •— consequent = ratio, 
2. The antecedent -r- ratio = consequent, 
3. Tlie consequent x ratio = antecedent, 

WRITTEN EXERCISES. 

864* Express in the lowest terms the following ratios : 



1. 6 to 42. 

2. 80 to 120. 
8. 21 to 147. 



'J', f to |. 

8. jtof 

9. * to ^. 



4. 84 to 60. 

5. 6Jto78. 

6. 3i to 16|. 

10. The consequent is 16 and the ratio 2f ; find the ante^ 
cedent. 

11. Antecedent 14.5, ratio 3; find the consequent. 

12. Consequent \, ratio f ; find the antecedent. 

13. Antecedent \ of |, consequent .75 ; find the ratio. 
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Find the ratio in lowest terms of 



14. 1 mi. to 120 rd. 

15. 3 gaL to 2 qt. 1 pt 

16. 8 yd. to 9 inches. 

17. 11.68 to 1.24. 



18. 1 wk. 3 da. 12 hr. to 9 wk- 

19. 10 A. 60 sq. rd. to 6 A. 110 sq. rd. 

20. 25 bu. 2 pk. 6 qt. to 40 bu. 4.5 pt 

21. 7 cwt. 40 lb. to 5 T. 8 cwt 

22. Find the reciprocal of the ratio of 75 to 15. 

23. Find the reciprocal of the ratio of 2 qt 1 pt to 4 gal 
i qt. 1 pt 

PROPORTION. 

365. A proportion is an equation in which each mem« 
her is a ratio ; or it is an equality of ratios. 

The equality of two ratios may be indicated by the sign =, or by the 
doable colon ( : : ). 

Thus, we may indicate that the ratio of 8 to 4 is equal to that of 6 to 3» 
in any of the following ways : 

8:4 = 6:8, 8:4:: 6:8, 7 = 5, 8-^4 = 6-4-8. 

This proportion, in any of its forms, is read, The ratio of 8 toJ^i* equal 
to the ratio of 6 toS, or, 8 is to 4 as 6 is to S. 

366. Since each ratio consists of two terms, every propor- 
tion must consist of at least four terms. Each ratio is called 
a couplet, and each term is called a, proportionaL 

367. The antecedents of a proportion are the first and 
third terms ; the conseqtients are the second and fourth 
terms. 

368* The extremes are the first and fourth terms ; the 
means are the second and third terms. 

In the proportion 8 : 4 : : 10 : 6, 8, 4, 10, and 5 are the proportionals; 
8 : 4 is the first couplet, 10 : 5 the second couplet; 8 and 10 are the ante* 
cedents, 4 and 5 are the consequents; 8 and 6 are the extremes, 4 and 10 
are the means. 

When the two means are the same number, that number is said to be 
a mean proportional between the two extremes. 
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369. A simple proportion is an expression of equal- 
ity between two simple ratios. 

Thus, 4 : 8 = 5} : 11, and 8 : 12 = 10 : 15 are simple proportioM. 

370. An expression of equality between two ratios, one or 
both of which are compound, is sometimes called a com- 
pound proportion. 

8*4) 
ThuSi ^^>=:14:28i8a proportion, composed of a compound ana 

a simple ratio, and may be read, 8 x 6 is to 4 x 9 as 14 is to 28, equivalent 
to tlie simple proportion 18 : 36 = 14 : 28. 

371. The solution of problems in proportion depends upon 
the following 

Principles, — I. The product of the extremes of a proportion 
is equal to the product of the means. 

II. J7ie product of the extremes, divided by either m^an, will 
give the other mean. 

III. The product of the means divided by either extreme wiU 
give the other extreme. 

WRITTEN EXERCISES. 

372. Find the term omitted, and represented by x, in each 
of the following proportions : 

1. 8 : 52 = 20 : a:. 

2. 12 : a; = 1 : 144. 

3. a: : 20 = 120 : 50. 

4. 180 : $4 = a; : 8. 
6. 2.5 :62.5 = 5 : a;. 

6. 1175.35 : $a; = i : f 

7. 4i yd. : x yd. = I9| : $27^. 

8. X : 9.01 = 16.05 : 5.35. 
X 16.05 



9. 



9.01 



5.35 



10. I yd. : a; yd. = $J : $5. 
8:9) 

:4J - 



11. 
12. 
13. 

14. 



3 

480: X 
30 : 15 
6: X 

14:12 



40 :x. 

V 

84 : 21. 



7 
12 



1= 
1=1 

• "'^ ( 6: 8. 



36 : 48, 
56:54. 



^^ I = $320 : $x 



336 PROPORTION. 

373. The proper arrangement of the terms in the form of 
a proportion is called the statenhent of the question. 

1. If 4 tons of coal cost 124, what is the cost of 12 tons ? 

ExFLAK ATiON. — Since 4 T. statement. 

and 12 T. have the same 4 T. : 12 T. :: $24 : $» 
nnit value, they can be com- 

ipared, and form one couplet a^^ y 1 9 

of the proportion. For the $x = — -j — = $72, PriN. Ill 

same reason, $24, the cost of ^ 
4 tons, and $2;, the cost of 12 tons, form the other couplet. 

2. If 8 men earn $320 in 8 da., what will 12 men earn in 
4 da.? 

EXPLANATION.-All STATEMENT. 

the terms in this exam- 8 men : 12 men 

pie appear in couplets, 8 da. : 4 da. 

except $330, which has 
the same unit value as $3:^0 X 12 X 4 

the required term, and $a? = — ^ = $240, PbIIS". III. 

is made the third term v XV 

of the proportion, and $0; the fourth. 

The value of the required term in this example depends upon two 
conditions : 1st, the number of men at work ; 2d, the number of days 
they work. 

Consider each condition separately, and arr«inge the terms of the same 
unit value in couplets. Then find the required term by Prin. III. 

3. If 96 cords of wood cost $240, what will 40 cords cost ? 

4. If 20 horses consume 36 tons of hay in 9 mo., how many 
tons will 12 horses consume in 18 months? 

KuLE. — 1. Of the given numhersy make that tJie third term 
which is of the same kind as the answer, or number sought. 

2. Arrange the remaining members, two of a kind, into 
couplets, in such a manner that the terms shall have the same 
ratio to each other as the third term has to the required term. 

3. Divide the product of the means by the given extreine, 
and ^^e quotient is the fourth or required term. 
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1. If the terms of any couplet are of different denominations, thej 
must be reduced to the same denomination. 

2. If the odd term is a compound number, it must be reduced to its 
lowest unit. 

8. If the divisor and dividend contain factors common to both^ cancel 
theuL 

5. If 12 gallons of wine cost $30, whiit will 63 gallons cost? 

6. If 9 bu. of wheat make 2 bbl. of flour, how many barrels 
of flour will 100 bu. make ? 

7. If 6]^ bu. of oats cost *3, what will 9^ bu. cost ? 

8. What will 87.5 yd. of cloth cost, if If yd. cost $.42? 

9. If by selling $1500 worth of dry goods I gain $275.40, 
what amount must I sell to gain $1000 ? 

10. What will \\\ lb. of tea cost, if 3 lb. 12 oz. cost $3.50? 

11. If a speculator in grain gain $26.32 by investing $325, 
how much would he gain by investing 12275 ? 

12. If 16 horses consume 128 bu. of oats in 50 da., how 
many bushels will 5 horses consume in 90 da. ? 

13. If 18 men can build 42 rd. of wall in 16 da., how many 
men can build 28 rd. in 8 da. ?- 

14. If a man clears $750 by his business in 1 yr. 6 mo., how 
much would he gain in 3 yr. 9 mo. at the same rate ? 

15. If a certain business yield $350 net profits in 10 mo., 
in what time would the same business yield $1050 profits ? 

16. If $480 gain $84 interest in 30 mo., what sum will gain 
$21 in 15 mo. ? 

17. If 2i yd. of cloth 1| yd. wide cost $3.37i, what cost 
86^ yd., H yd. wide? 

18. How much land worth $16.50 an acre should be given 
in exchange for 140 acres, worth $24.75 an acre? 

19. If I gain $155.52 on $1728 in 1 yr. 6 mo., how much 
will I gain on $750 in 4 yr. 6 mo. ? 

20. If 450 tiles, each 12 in. square, will pave a cellar, W^r^ 
many tiles that are 9 in. by 8 iru v?\!liY "ja^x^ ^<^ ^asaat 



CAUSE AND EFFECT. 



374. The terms of a proportion have not only the relations 
af magnitude, bat also the relations of cause and effect. 

375* Causes, in computation, are things that produce 
something : as, men at work, money lent, horses, time^ etc 

376. Mffects are the results of causes ; as,, work done, 
interest drawn, cost, distance trareled, eta 

377. Every problem in proportion may be considered as a 
comparison of two causes and two effects. 

Thus, if 4 tons as a cause will bring, when sold, $24 as an effeett 
12 tons as a cause will bring $72 as an effect. Or, if 6 horses as a cause 
draw 10 tons as an effect^ 9 horses as a cause will draw 15 tons as an ^ect, 

378* Since like causes produce like effects, the ratio of two 
like causes equals the ratio of two like effects produced by 
these causes. Hence, 

1st cause : 2d cause == 1st effect : 2d effect 

1. If 8 men earn $82 in one week, what will 15 men earn 
at the same rate, in the same time? 

EzFLANATioK.— In this exam- 
ple an effect is required. The first 
cause is 8 men, the second cause 
15 men, and since they are like 
causes, they can be compared. 

The effect of the first cause is 
$32 earned, the effect of the sec- 
ond cause is $2; earned, or the 
required term. Since like effects 
have the same ratio as their 
causes (378), the causes may form 
the first, and the effects the second 



STATEMENT. 
l8tC. 9dC. lets. HdB. 

8 men : 15 men = $32 ; %x 



%x = 



$4 

$W X 15 



= $60 



Or, 2d{)., X 

IstC, $ 



15 2dC. 
%tt^ IstS. 



x = 60 
duplet of the propottion. The required term is found by PBtET. IIL 
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2. If 1240 gain 121 interest in 15 mo.^ what will 1480 gain 
in 2 yr. 6 mo. ? 

0TATEMBNT. 

iBtc. sdc. istB. 3dB. 1480X30x21 

♦240 : $480 ) ,«,.,„ ^^ = — ^fwTft— = *^ 



I = 121 :1a;. 240x15 



i2<iC. 



15 mo. : 30 mo 

Or, 2d E., X 
ExFLAHATiON. — In tbls example, the j 240 

causes form a compound ratio, and the ^^ ^*i \ j^^ 

required term is an extreme. Hence, 

the product of the means divided bj the ^ ^^ 9o±. 

product of the given extremes, gives the required term, $84, Prin. III. 



1480 
30 
21 Ist E. 



3. K 6 compositors in 14 hr. can set 36 pages of 56 lines 
each, how many compositors in 12 hr. can set 48 pages of 
54 lines each? 

STATEMENT. 
l8tC. 9dC. l8tE. 2dE. i 

6 cmp. : X cmp. ) j 36 pp. : 48 pp. 2d C, | 
14 hr. : 12 hr. f "^ 1 56 1. : 54 1. 



X 



1st £., 



4^ ) 



UK 



IstO. 



Explanation. — In this example, the 
causes and effects each form a compound 2? = 9 comp. 

ratio, and an element of the second cause Is 

required ; and the statement is, 6 compositors 14 hours is to a; composi- 
tors 12 hours as 36 pages of 56 lines each Is to 48 pages of 54 lines each. 
Now, since the reqtUred term is an element of one of the ineans, we di- 
vide the continued product of all the elements of the extremes by the 
continued product of all the given elements of the means. Pbin. II. 

4. If 4 horses consume 24 bushels of oats in 12 days^ how 
many bushels will 20 horses consume in 8 weeks ? 

6. H 10 men can cut 46 cords of wood in 18 da., working 
10 hr. a day, how many cords can 40 men cut in 24 da., work- 
ing 9 hr. a day ? 

6. If by selling $5000 worth of dry goods, a merchant gains 
1456.25, what amount must he sell to gain 11000 ? 
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After the statement of problems by cause and effect^ the 
required term may be obtained as in the first method, by 
Pbin. II and III. 

Bat by the use of the vertical lim and cancellation^ a method 
greatly to be preferred for its simplicity and brevity, the stats- 
mmit of a problem in the form of a proportion may be omitted 
by observing the following : 

Since x represents the required quantity, and may be either 
a cause or an effect, or an element of the one or of the other, 
we have this 

EuLE. — ^1. Write x alone or with its kindred elements, if it 
has any, first and always^ on tlie left of a vertical line, and 
its corresponding cause or effect on the rigbt, (74, Note 2.) 

2. Next, write the other cause and effect, each on the oppO" 
site side of the line from that on which the first cause and effect 
are written. 

8. Cancelling equal factors on opposite sides of the line, the 
product of the remaining factors on the right, divided hy the 
remaining factor or product of the factors on the left, will give 
the required term. 

If any of the terms contain mixed nambers, they should first be 
changed to improper fractions, or the fractional part to a decimal. 

Solve, by either method, the following : 

7. If 8 yards of cloth cost $3}, how many yards can be 
bought for $50 ? 

8. What will 87.5 yd. of cloth cost, if IJ yd. cost 11.26? 

0. If 1 lb. 4 oz. 10 pwt. of gold may be bought for $260.70, 
how much may be bought for $39.50? 

10. If 5 men reap 52.2 acres in 6 days, how many men will 
reap 417.6 acres in 12 days? 

11. If it cost 195.60 to carpet a room 24 ft. by 18 ft., how 
much will it cost to carpet a room 38 ft. by 22 ft. with the 
same material? 
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12. What sum of money will produce $300 in 8 mo., if $800 
produce $70 in 15 months ? 

13. How many days will 21 men require to dig a ditch 80 ft 
long, 3 ft wide, suid 8 ft. deep, if 7 men can dig a ditch 60 fL 
long, 8 ft. wide, and 6 ft. deep, in 12 days ? 

14. What will be the cost of paving an open court 60.5 fL 
long and 44 ffc. wide, if 14.25 sq. yd. cost $3^ ? 

15. What will be the cost of a pile of wood 80 ft. long, 4 ft. 
wide, 4 ft high, if a pile 18 ft. long, 4 ft. wide, 6 ft. high 
cost $30.24 ? 

16. If 36 bu. of wheat are bought for $44.50, and sold for 
$53.50, what is gained on 480 bu. at the same rate? 

17. If it cost $15 to carry 20 tons IJ miles, what will it cost 
to carry 400 tons ^ of a mile ? 

18. How many men will be required to dig a cellar 45 ft 
long, 34.6 ft wide, and 12.3 ft deep, in 12 da. of 8.2 hr. each, 
if 6 men can dig a similar one 22.5 fb. long, 17.3 ft wide, and 
10.25 ft deep, in 3 da. of 10.25 hr. each ? 

19. H a bin 8 ft. long, 4^ ft wide, and 2|^ ft deep hold 
67J bu., how deep must another bin be made, that is 18 ft. 
long and 3|- ft wide, to hold 450 bu. ? 

20. How many days will 12 men require to do a piece of 
work that 95 men can do in 7^ days ? 

21. If f of an acre of land cost $60, what will 45| A. cost? 

22. If $750 gain $202.50 in 4 yr. 6 mo., what sum will gain 
$155.52 in 1 yr. 6 mo. ? 

23. If it require 1200 yd. of cloth \ wide to clothe 500 men, 
how many yards which is \ wide will clothe 960 men ? 

24. If by traveling 6 hr. a day at the rate of 4|^ mi. an 
hour, a man perform a journey of 540 mL in 20 da., in how 
many days, traveling 9 hr. a day at the rate of 4| mi. an hour, 
will he travel 600 mi. ? 

25. If 1 lb. 12 oz. of wool make 2^ yd. of cloth 6 qr. wide, how 
many lb. of wool will it take for 150 yd, of cloth 4 qr. wide f 



PARTNERSHIP 



379. Partnership is an association of two or more peiw 

sons under a cei*tain name, for the transaction of business. 

The peisofDB luwociated are called partners, and the aasodation ia 
called a oompany, flmiy or house. 

380. The capital is the money or property invested by 
the partners, called also investment, or joifit-stock. 

Cf^ltal may be money, real estate^ peiaonal property^ time, labor, or 
BkilL 

381. The resources of a firm are the amounts dne it, 
together with the property of all kinds belonging to it ; called 
also assets or effects. 

382. The liabilities of a firm are its debts. 

The net capital is the excees of the resooroes oyer the Iial4Iitie& 

383. The gains or losses of a firm are apportioned among 
its members according to the following 

Pbinciple. — The greater the capital and the Icmger it is in* 
vested, the greater is each partners share of the gains or tosses 

WRITTEN EXERCISES. 

384. To apportion grains or losses according^ to capi« 
tal invested* 

1. A and B engage in trade ; A famishes $500^ and B $70Q 
as capital ; they gain $96 ; what is each man's share ? 
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BOLFnOHr BY FRACTIOJ78. 

1500 + 700 = >1200, whole capital, 

A's Btaok = -f^ = ^ ; 196 X A = 140, A*s gain- 

B's stock = ^VrfV = A; 196 X -^ = *56, B's gain. 

ExFLAHATiON.— Since $500, A's eapital, Is -f^ or ^ of the wbole eapi* 
ta], he is entitled to ^^ of the gain, or $40. For a siiniJax reason, B's 
share is ^ of the gain, or $36. 

2. Three men engage in trade ; A pnts in $6470, B f 3780, 
and $9860, and they gain $7890. What is each partner's 
share of the profit ? 

SOLUTION BY PROPOKTION. 

( 16470 ) ( $2536.45, A'« gain; 

$20110 : \ $3780 \ = $7890 : X $1483.05, B's gain; 

( $9860 ) ( $3868.49, C's gain. 

The ratio of the whole capital invested to each partner's share of the 
same, is equal to the ratio of the whole gain or loss to each partner's 
share of the gain or loss. 

We may also regard the whole capital as the first cavity and each man's 
share of the capital as the %Kond cause, the whole profit or loss as the 
first effect, and each man's share of the piofit or loss as the second effect, 
and solve hy proporticm, thns : 

IstC. ddC. IstE. 9dS. 

$20110 : $6470 = $7890 : *x = $2538.45, A's gain, eta 

3. Three men trade in company; A fnrnisfaes $8000, B 
$12000, and C $20000 of the capital ; their gain is $1680. 
What is each man's share ? 

4. Three persons purchased a house for $2800, of which A 
paid $1200, B $1000, and C $600 ; they rented it for $224 a 
year. What part of the rent should each receive ? 

5. A man failed in business for $20000, and his availahle 
means amounted to only $13654. What will two of his 
creditors respectively receive, to one of whom he owes $3060, 
and to the other $1530 ? 
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6. Four persons engage in the lumber trade, and invest 
jointly 122500 ; at the expiration of a certain time, A's share 
of the gain is 12000, B's $2800.75, C's 11685.25, and D's $1014. 
How much capital did each put in P 

7. A cargo of corn, valued at $3475.60, was entirely lost ; 
I of it belonged to A, \ of it to B, and the remainder to C. 
What was the loss of each, there being an insurance of 
$2512 ? 

385. To apportion gains or losses accordiugr to the 
amt. of capital invested, and the time it is employed* 

1. Three partners. A, B, and C, furnish capital as follows : 
A, $500 for 2 mo. ; B, $400 for 3 mo. ; C, $200 for 4 mo. 
They gain $600; what is each partner's share? 

500 X 2 = 1000 = 4H* = i X ) ( $200, A's share. 

400 X 3 = 1200 = \\%% = f X > $600 = \ $240, B's " 

200 x4 = _8QP = ^jfW = A X ) ( $160, C's *' 

3000 

Explanation. — ^The gain of each partner depends r.pon two elements, 
viz., the amount of his capital, and the time it is employed. Hence, the 
use of the whole capital is equal to the use of $3000 for 1 mo. ; and A 
should receive J, B f , and C ^ of the gain respectively. 

We may also solve by proportion, the cauie% being compounded of the 
iiDO elements, capital and time. Thus, 

$3000 : $1000 = $600 : $200, A's share, etc 

KuLE. — Multiply each partner^s capital by the time it is irir 
vested, and consider the products as their capitals, and proceed 
fis in Art. 384. 

2. Smith, Banks & Co. gain in trade $8000. Smith fur- 
nished $12000 for 6 mo., Banks $10000 for 8 mo., and Crane 
$8000 for 11 mo. Apportion the gain. 

3. A, B, and C enter into partnership. A puts in $357 for 
" months, B $371 for 7 months, and C $154 for 11 months, 
nd they gain $347.20. What is each one's share ? 
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4. Three men hire a pasture for $55.50. A put in 5 cows, 
12 wk. ; B, 4 cows, 10 wk. ; and C, 6 cows, 8 wk. What ought 
each to pay ? 

6. Three men took a field of grain to harvest and thresh 
for \ of the crop ; A furnished 4 hands 5 da., B 3 hands 6 da., 
and G 6 hands 4 da. ; the whole crop was 372 bu. What was 
each man^s share ? 

6. A and B engaged in trade. A put in $4200 at first, and 
9 mo. afterward $200 more. B put in at first $1500, and at 
the end of 6 mo. took out $500. At the end of 16 mo. their 
gain was $772.20. What was the share of each ? 



INVOLUTION. 

386. A power of a number is the number itself, or the 
product of equal factors, each of which is that number. 

Thus, 27 IB the product of 3 x 3 x 3, or 3 taken 3 times as a factor. 
Hence, 27 is a power of 3. 

387. Involution is the process of finding any power of 
a number. 

388. An exponent of a power is a number used to de- 
note the degree of a power. It is written at the right, and a 
little above the number. Thus, 

3^ or 3 = 3, VtiQ first power of 3. 

3* = 3 X 3 =9, the second power of 3. 

3* = 3 X 3 X 3 =27, the third power of 3. 
3* = 3 X 3 X 3 X 3 = 81, ^Q fourth power of 3. 

The square of a namber is its teMni power, or the product of ttoo 
equal Actors. 

The cube of a number is its ilwtd power, or the product of tAre^ equd 
factors. 
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MVOLUTION. 



WRITTEN EXERCISES. 

389. To find any power of a given number* 

1. Find the third power of 24 
60LiiTiOK.-*24* = 24x24xd4 = 188^4. 

2. Find the square of 37. Of 42. Of 56. Of 76. 

3. Find the cube of 15. Of 18. Of 42. Of 54. 

4. What is the value of 632? Of48»? Of 32*? Ofl2»P 
A cx)mmon fraction is raised to any potoer by involving each 

(fits terms. 

5. What is the third power of |? 

CI , /Kx» BBS 6x6x6 5» 125 

SOLtJTiON.-(t)» = f xf xf = g-^g^ = 8-» = 513 • 

EuLE. — Take the given number as many times as a factor as 
there are units in the exponent of the power. 

Involution may sometimes be facilitated by means of the 
following 

Principle, — The sum of the exponents of two powers of tlie 
same number is equal to the exponent of t/ie product of those 
powers. 

Thus, 2« X 2»=2* ; for 2'=2 x 2, and 2»=2 x 2 x 2 ; hence 2* x 2«=2 x 2 
X 2x2x2=2*. 

What power of a nnmber is produced by multiplying it© EKiuare hf 
its cube ? Its first power, square, and cube ? Its cabe by its cube t 

6. Find the squares and cubes of the numbers frnm 4 to 16 
inclusive. 

7. Find the squares and cubes of |, J, -^y ^, and 2J, 

8. Find the squares of 1.05, .08, 4.8, 2.36, and .007. 

Find the required ^ower of the following: 



9. 25.41 
lOi 10€». 



12. (H)*. 

13. m 



11. (44i)^. I 14. (2i)«. 



15. .03421 

16. .05^. 



18. (182|)» 

19. (407i).« 



INVOLVTIOlf. 



390> To find the square of a number In terms of its 
tens aud units. 



1. Find the square of 37 in terms of its tens uid units. 
2'?= 20 4-7 

27= 2Q + 7 



Explanation. —Tlie prodact 
oT 20 + 7 by 7 ia 30 X 7 + 7", luid tho 
prodact of 20+7 by 80 !h 30' -I- 20 
x7; hence, 30* + 2x30x7 + 7*, 
which \i the Biun of these partial 
prod acts, is the Bqnare of 30 +7 or 
27. 



729 = 30*+2x20x7 + 7* 



Pbihciple. — 7V(««y«are of a numier consistinff of tens and 
unifs is equal to the square of the tens, plus twice the product 
of the tens by the umfs, plus the square of the units. 

Using t and u respectively to denote the tens and units of 
a number, we hare the 

FORMBLA. : /* + 2 X / X « + «* = (/ + »)'. 



Ceometeical Illdbteation. 



Let ABCD be a sqiiare, each side of which is 
87 h., and draw the lines as represented in the 
figure. It Is evident that in the sqaare ABCD 37> 
\a equal to the sum of two sqaarea. one of which 
Ie the square of the t«ts 20*, the other the square 
of the units T, together with two rectaosJee, each 
of nhose areas is SO x 7. 



m 



2. Find thQ square of 37. 




("sac 


= 900 


ixixu= 3x30x7 


= 420 


«! = 


7"= 49 



(*+2xfxt*+w* = 30»+Sx30x74-7* = 1369 = ST*, Fein 
Id like manner, find the square 

3. Of 48. I 5. Of 98. I 7. Of 105. I 9. OtlW- 

4. Of 56. I 6. Of 125. I 8. Ot%'%^. \ \^. ^^"^»^- 
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INVOLUTION. 



391. To find the cube of a number in terms of its 
tens and units. 

1. Find the cube of 25 in terms of its tens and nnits. 



25« 
25 



20^ + 2x20x5 +5=^ 

20 + 5 



25«x 5 
252x20 



253 = 



20^x5 + 2x20x52 + 5» 
208 + 2x20^x5+ 20x5» 

203 + 3 x202x5 + 3 x20x5« + 5^ 



Explanation.— The <grwarc of 25 is 20* + 2 x 20 x 6 + 5» (390. Prin.). 
Multiply this square by 20 + 5 ; the product is 20^+3 x 20^^ x 5+3 x 20 x 6» 
+ 5', which is the cvbe of 35. 

Pbinciple. — Tlie cube of a number composed of tens and 
units consists of four parts : 1st, the cube of the tens j 2d, 
three times the square of the tens multiplied by the units ; 
3d, three times the tens multiplied by the square of the units ; 
4th, the cube of the units. Hence, 

Fobmula: (/ + w)3 = /3 + 3 X ^2 X w + 3 X ^ X w2 + w». 

2. Find the cube of 46. 

P = 40» = 64000 

3x^'xw = 3x402x6 = 28800 
3x^x^2 = 3x40x62= 4320 

63 = 216 



w» = 



463 = 97336 



8. Find the cube of 34 in terms of its tens and units. 
4. Find the cube of 45 in terms of its tens and units. 

Baise to the third power the following numbers : 



5. 64. 


8. 182. 


11. 9.4. 


14. .063. 


17. f 


6. 72. 


9. 236. 


12. .75. 


15. 8.50. 


18. If. 


7. 125. 


10, 1.52. 


13. 87i. 


16. 45i. 


19- H. 
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Geometrical Illustration. 




The volume of the cube marked A, 
Fig. 1, is 20'-, tbe volume of each of 
the rectangalar soUda marked B is 20 
X 20 X G, or 30' > 5 ; tlie Totmnt) of each 
of the rectangnliir solids marked C, in 
Fig. 3, is 20x5x6, or 20 :< 5'; and the 
volume of the Bmall cube marked D ja 
6'. It is evident that if all these Bolide != 
are put together as repreBented in 
Fig. 8, a cube will be formed, each edge of which ia 

Find the value of each of the following expressions . 
30. 4.68x25'. I 23. 8« -=- .4096. 

21. 6.75* — {7i)». 24. 2.58 ^ {^%^)\ 

22. Jof(t)=x(3^)'. I 25. (7.5)8 - (li)«. 




EVOLUTION. 

39!3. The root of a namber is either the namber itself, 
or one of its equal (actors. 

393. Evolution ia the process of finding a root of a 
number, and is the converse of involution. 
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394. The roMeal Hgn is V > or & fractional expotieni. 

A small figare called the index, written above the radical agn, de- 
notes the root. AfraetiaruU exponent is sometimes used. Thus, 16^ la 
equivalent to ^16; 64a to y^ 

The nnmezator of the exponent indicates a pow/r, and the denomina- 
«>r a roa^ Thos, Sl is equivalent to ^9. 

SQUARE ROOT. 

395. The square root of a namber is one of its two equal 

!actors. Thus, the square root of 81 is 9, since 9 x 9 = 81. 

Peinciplbs.— I. The square of a number contains twice as 
many figures as the number, or twice as many less one, Thm^ 

12 =1, 102= 100, .052 ^ .25, 

92 = 81, 1002 ^ 10000, .052 == ,0025, 

992 =s 9801, 10002 == 1000000, 2.52 ^ 6.25. 

Hence, 

II. If any perfect square be separated into periods of tioo 
figures each, beginning with units* place, the number of periods 
will be equal to the number of figures in the square root of that 
number. 

If the number of figures in the number is odd, the left-hand period 
wHl contain only one figure. 

WRITTEN EXERCISE $. 

396. To find the sqiuure root of a nmnber. 

1. Find the square root of 729. 

t u 

^2 + 2x^xw + tt« = 7,29 ( 20 + 7 = 27 

^ = 202 = 400 

2x^Xt^ + w2=: 329 

2x^xM + «» = 2x20x7 + 72 = 329 



SQUARE ROOT. 
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ExPLAiTATiMi. — Slnea 739 has two periods, its Bqnare root lia.i two 
Bgurea (Prih. II). Since 39 catiQOt be n part of the tena, the leas of the 
root muBt be fonnil from the first period 7. 

ThegreateBtnambetoflena whose square Is contained in 7 Is 3. Sub- 
tracting the eqnare of 3 tens from 739, the remaioder ]b 339. Thla 
remainder is eomposed at twJM the product of the tens of the rooi by the 
Dnits, aod the eqaaie of the anite (3O0). Bence, if 339 be divided bjr 
40, which is twiu the tens of the root, the qnotient 7 will be either eqnal 
to the units' figure of the root,or greater. Subtracting 3 x 30 x 7 + T'i oi 
(40 + T)x7, from 839, nothing remuna. Hence, 



27 is the required r< 

In practice, the work may be abridged as foi- 
ls this example, 40 is the partial or trM tUei- 

tor, and 47 the et ~ 



7,39 ( 37 



47)3 



Qeohetbicai. Ezplaitation of Sqd&be Boot, 
1. Find one side of a square vhose area is 729 sq. ft. P 

Let Rg. I represent a square whose area ia 739 Wo.!^ 

eqnare feet. It is required to find the length of one M' ' . 
side of this square. 

Since the area of a aqnare is equal to the square 
of one of its sides, a Edde may be found bf estractiug 
the square root of the area. 

Since 73S conaiats of two periods, its square root 
wUI coudet d two figures. The grntest number of 
tent whoae squaie ia ooatained in 700 Is 3. Hence the length of tha tida 
of the square ia 30 feet plus the nnita' figure of the root. ' 

Removing the square whose ^de Is 30 ft. and whoea area Is^M sq. ft, 
there remains a sorfaee whose area ia8S9 sq.ft. (Fig. 
3). Thia remainder conmats of two equal rectangles, 
each of which is 30 ft. long, and a aquare v. 
side Is eqnal to the width of each rectangle, 
unltjT figure of the root Is equal to the width of one 
of theee rectangles. 

The area of a rectangle ia equal to the product 
of its length and width {215); hence, if the area be 
divided by the length, the qnotient will be the 



Pro.!. 
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width. Now, since the two rectangles contain the greater portion of the 
829 sq. ft., 2 X 20 or 40, the length of the two rectangles, maj be used as 
a trial divisor to find the width. Dividing 329 by 40, the quotient is 8. 
But this quotient is too large for the width of the rectangles, ibr if 8 ft. 
18 the width, the area of Fig. 2 will be 40 x 8+8' or 884 sq. ft. Taking 
7 ft. for the width of the rectangles, the area of Fig. 2 is 40 y^l-rV oi 
829 sq. ft. Hence, 20 + 7 or 27 ft. is the length of a side of the square 
whose area is 729 sq. ft. 

If the root contains more than two figures, it may be found by a simi- 
lar process, as in the following example, where it will be s/en that the « 
partial divisor at each step is obtained by doubling that part of the root 
already found. 

2. Find the square root of 186624. 

18,66,24(400 + 30 + 2 = 432 
16 00 00 
400 X 2 + 30 = 830 ) 2 66 24 ^^ practice, thus : 

2 49 00 18,66,24(432 

400 x2+3(Jx 2+2 = 862 ) 1724 16_ 

1724 83 ) 266, etc. 

Bulb. — ^1. Separate the given number into periods of two 
figures eachj beginning at the units' place, 

2. Find the greatest number whose square is contained in 
the period on the left; this will be the jfirst figure in the root. 
Subtract the square of this figure from the period on the lefty 
and to the remainder annex the next period to form a dividend, 

.3. Divide this dividend, omitting the figure on the right y by 
double the part of the root already found, and annex the quo^ 
tient to that part, and also to the divisor; then multiply the 
divisor thus completed by the figure of the root last obtained^ 
and subtract the product from the dividend. 

4. If there are more periods to be brought down, continue 
the operation in the same manner as before. 
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If a cipher occnr in the root, annex a cipher to the trial divisor, and 
another period to the dividend, and proceed as before 

2. If there is a remainder after the root of the last period is found, 
annex periods of ciphers and continue the root to as many decimal places 
as are required. 



Find the square root of 



3. 1296. 
-4. 2401. 



5. 2916. 

6. 5625. 



7. 11449. 

8. 20736. 



9. 125.44. 
10. 207.36. 



The square root of a fraction may he found by extracting 
the square root of each of its terms. 

If either term of the fraction is an imperfect square, or the number is 
a mixed number, reduce to the decimal form before extracting the root. 



Find the square root of 

15. 266256. 

16. 10795.21. 

17. 196.1369. 

18. .001225. 



11. 9.3025. 

12. 21025. 

13. 11881. 

14. 104976. 



20. mi 

21. 17i. 

22. 7.2. 



23. V^1369 + V1296. 

24. (2.8)8-^V.117649. 

25. 4 X ^. 

V32 ^^ 



Extending to 4 decimal places^ find the 

26. V2. I 27. a/3. I 28. Vs. | 29. a/12. | 30. V^. 

31. A square field contains 1016064 square feet. What is 
the length of each side P 

32. A field is 208 rd. long and 13 rd. wide. What is the 
length of the side of a square containing an equal area ? 

33. If 251 A. 65 sq. rd. of land are laid out i^^the form of a 
'square, what will be the length of each of its sides? 

34. A circular island contains 21170.25 sq. rd. of land. 
What is the length of the side of a square field of equal area ? 

35. If it cost $312 to enclose a field 216 rd. long and 24 rd. 
wide, what will it cost to enclose a square field of equal area 
with the same kind of fence ? 

36. If an army of 55225 men be drawn up in the form of a 
square, how many men will there be on a side ? 
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Afflications. 

397. A triangle ia a plane figure having tbree sides and 
tliree angles, as A, B, C. 

A rigbt triangle is a triaagle haviog one 
right oukIb. <^ >t C, 

The base is the side on which It «tuid% 
as AC. 

The perpendioular ia the aide rormu^ k 
right angle with the base, as BC. 

The hypothonoae ia the aide oppoBite the right angle, 

398. The following principles relating to right-angled trl- 
angles have been established by Geometry : 

Principleb, — I. The square of Ike 
hypolhemtse of a nght-angled triangle 
is equal to the sum of the squares of 
the other two sides. 

ir, ThesquaTeofthehaseyOrqfthe 
perpendicular, of a right-angled tri- 
angle is eqval to the square of the 
hypothenuse diminished by the square 
of the other side. 




{1. VBas^+pefpendiculat* = hypotkenute, 
2. V Hypothenus^ — bas^ = perpendicular. 
3. V Hypofhenus^ — perpendiculat^ = base. 
I. The base of a right-angled triangle ia 13, and the per- 
pendicular 16. What is the length of the hjpothennae? 

3. The hypothenuse of a right-angled triangle is 35 ft, and 
the perpendicalar 38 ft. What is the base ? 

3. The hypothenuse of a right-angled triangle Is 53 yd., 
and the base 84 feet. Find the perpendicular. 

i. If the gable end of a house 40 ft. wide is 16 ft, high, 
That is the length of the rafters ? 
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6. The foot of a ladder is 15 feet from the base (^ a build- 
ingy and the top reaches a window 36 ft. aboye the base. 
What is the length of the ladder ? 

6. A line reaching from the top of a precipice 120 ft. high, 
on the bank of a riyer, to the opposite side is 380 feet long. 
How wide is the riyer ? 

CUBE ROOT. 

399. The Cfuhe root of a number is one of the three 
^qnal factors of that number. 

Thus, the cube root of 125 is 5, nnoe 6x6x5 = 136. 

Pbinciples. — I. The cube of a number contains three times 
as many figures as the number, or three times as many, less 
one or two. Thus, 

3* = 27 108 = 1^000 .58 = .125 

98 = 729 1008 — 1,000,000 .058 = .000125 

998 — 907,299 10008 = 1,000,000,000 2.58 = 15.635 

Hence, 

n. If any perfect cube be separated into periods of three 
figures each, beginning with units^ place, the number of periods 
will be equal to the number of figures in the cube root of that 
number. 

WRITTEN EXERCISES. 

400. To find the cube root of a number. 

1. Find the cube root of 405224. 

fi + dxfixu + dxtxu^ + u^ = 405,224(70 + 4 = 74 
^ = 708 = 343 000 



3xfixu + dxtxu^ + u^ = 
8x^ = 3x708 = 14700 



62 224 



^3 _ 748 — 405 224 
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The preceding work may be abridged as follows: 

405,224 ( 74 
7» = 343 

Partial divisor, 3 x 70» = 14700 

3x70x4= 840 
4'= 16 



62 224 



Complete divisor, 15556 I 62 224 

Explanation. — Since 405224 oonsistg of two periods, its cabe root 
will consist of two figures (399, Prin. II). Since 224 cannot be a part 
of the cube of the tens of the root, the first figure of the root must be 
found from the first period, 405. The greatest number of t&M whose 
cube is contained in 405000 is 7. Subtracting the cube of 7 tens from 
the given number, the remainder is 62224. This remainder is equal to 
the product of three times the square of the tens of the root bj the units, 
plus three times the product of the tens by the square of the units, plus 
the cube of the units (400). 

If the remainder 62224 be divided by 3 x 70* or 14700, the quotient, 
which is 4, will be the units' figure of the root or a figure greater than 
the units' figure. Subtracting 74' from the given number, the result is ; 
hence 74 is the required root. 

Instead of cubing 74. the parts which make up the remainder 62224 
may be formed and added thus : 

3 X «* X w = 3 X 70* X 4 = 58800 

8x«x«« = 8x70x4»= 8360 

«» = 4« = 64 

1^224 

Or, flince 4 is a common factor in the three parts which make up the 
remainder, these parts may be combined thus : 

3x<» = 3x70« =14700 

8x«xw = 8x70x4 = 840 

t/« = 4« = 16 

15556x4 = 62224 
In this example, 14700 is a partial or trial divisor, and 15556 is a cam^ 
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.Geoveibical ExpiAB'AnoN OF Cube Boot. 



What is the length of the edge of a cube whose volume is 
405234 cubic feet? 




Let Fig. 1 repTeeent a cube whose volumo is 405334 cu. ft. It ia re- 
quired to And the len^h of the eAge ot tliie cube. 

Since the volums of a CDi)e ia equal to the cube of one of ita edges, mi 
edge may be found by eilractlng the cube root of the volume. 

Since 405224 coDsists of two periods, its cube root will coD^at of two 

The greateat number of tent whoaa cobe is contained In 405224 ia 7. 
Hence, the length of the edge of the cube is TO ft., plna the unics' figure 
of the root. Bomoving the cube whose edge la 70 ft. and whose volume 
Is 343090 cu. ft., there remaias r solid whose volume is 6S2S4 cu. ft.. 
Fig. S. ThiB remaluder consista of aollds Htmilur to those marked B, C, 
and D, In Fig 1 and Fig S of Art. 391. 

The volume of a rectangular solid is equni to the product of the are* 
of ita baae by Its beie'ht or thlckneas (222) : lience, if the volume bs 
iivided hy the area of the base, the quotient will be the tbicknesa. Now 
rince the three oqnal rectangular solids, each of which is 70 ft. square, 
and whoae thickness is the nnlts' S$mre of the root, contain the greatei 
part of the 83224 co. ft., 3 x 70*, or 14700, may be used aa a trial divisor 
to find the thickness. Dividing 62324 by Wm. the quotient is 4. But 
this quotient mar be too lar)^. To teM it, find the volume of Fig. 3, 
Mnwderinsr 4 ft. aa the thickneaa. Thus, 8jt70't4 + 3xT0x4' + 4' = 
63224. Hence, 4 ft. la the true thlckneas, and 74 ft. the length ot tb» 
edge of a cube whose volume fa 406324 cu. ft. 
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If the cube root contains more than two fignree, it maj be found hy a 
similar prooess, as in the following example, where it will be seen that 
the partial divisor at each step is equal to three times the square of t>i«t 
part of the root already found. 

a. Find the cube root of 12812904. 

ABRIDGED SOLmOK. 



12,813,904 ( 234 
8 



IST PARTIAL DIVIBOR, 8 X 20^ =: 1200 

8x20x3= 180 
3»= 9 



Ibt complete diyibor, 1889 

2d partial divisor, 3 x 230* = 158700 

8x230x4= 2760 
4«= 16 



4812 
4167 



645904 



645904 



2d complete divisor, 161476 

BuLE. — 1. Separate the given number into periods of three 
figures each, beginning at the u?iit^ place. 

2. Find the greatest number whose cube is contained in the 
period on the left ; this will be the first figure in the root. Sub- 
iract the cube of this figure from the period on the lefty and to 
the remainder annex the next period to form a dividend. 

3. Divide this dividend by the partial divisor, which is S 
times the square of the root already found, considered as tens ; 
the quotient is the second figure of the root. 

4. To the partial divisor add 3 times the product of the sec- 
ond figure of the root by the first considered as tens, also the 
square of the second figure, tlie result will be the complete 
divisor. 

5. Multiply the complete divisor by the second figure of the 
roo^ and subtract the product from the dividend. 
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6. If there are more periods to be brought down, proceed as 
beforcy using the part of the root already found, the same as 
the first figure in the previous process, 

1. If a cipher occnr in the root, annex two ciphers to the trial divisor, 
and another period to the dividend ; then proceed as before, annexing 
both cipher and trial figure to the root. 

2. If there is a remainder after the root of the last period is found, 
ann^x periods of ciphers and proceed as before. The figures of the root 
thus obtained will be decimals. 



Find the cube root 

3. Of 15625. 

4. Of 166375. 



5. Of 389017. 

6. Of 571787. 



7. Of 44361864, 

8. Of 4080659192. 



The cube root of a fraction may be found by extracting the 
cube root of the numerator and the denominator. 

In extracting the cube root of decimal numbers, b^gin at the units' 
place and proceed both toward the left and the right, to separate into 
periods of three figures each. 



Extract the cube root 



9. OfHlf- 
10. OflHfi 



11. Of2|. 

12. Ofl66|. 



13. Of .091125. 

14. Of 12.812904. 



Find the value to 3 decimal places, 

15. Of ^2. I 16. Of v^ I 17. V&. I 18. 9i 



19. Of 24.8 + ^^103.823 x (.125)*. 

20. Of '^le* -^ ^64 - (4 x>^."512). 

21. What is the length of the edge of a cubical box that 
contains 46656 cubic inches ? 

22. How many square feet in the surface of a cube whose 
volume is 91125 cubic feet ? 

23. What is the length of the inner edge of a cubical buL 
that contains 150 bushels of gram \ 



GENERAL REVIEW. 

TEST EXERCISES. 

401. 1. What cost 5 T. UJ cwt of hay, at $161 per ton ? 

2. What decimal of a rod is 1 ft. 7.8 in. ? 

3. The difference between f and j of a number is 10 ; what 
is the number ? 

4. Find the value of a farm^ | of which is valued at $1575. 

5. Find the cost of 1 Cd. of wood, if ^ of 5^ Cd. cost J 
of ISS. 

6. What is the least number of acres in a farm that can be 
exactly divided into lots of 10 A., 14 A., 16 A., or 20 A. each? 

7. What will 115 lb. of hay cost, at $20 per ton ? 

8. A farmer sold 2 loads of corn, weighing 2352 lb. each, 
at 1.98 per bushel. What did he receive ? 

9. How many rods of fence will enclose a farm 1 mile sq. ? 

10. The roof of a house is 42 ft long, and each side 20 ft. 
6 in. wide. Find the cost of roofing at $4,621- * square. 

11. If a bushel of barley cost $.80, what will 20 bu.'3 pk. 
6 qt cost ? 

12. How many acres in a field 5&1 rd. long, and 24.6 rd. 
wide? 

13. If 154 bu. 1 pk. 6 qt. cost $173.74, what wiU 1.5 bu. 
cost ? 

14. How many perches of masonry in the wall of a cellar 
SO ft. square on the inside, 8 ft. high, and 1^^ ft. thick ? 

15. If H cwt. of sugar cost $12f , how many pounds can be 
bought for $93^, at the same rate ? 

16. A dealer bought 240000 ft. of lumber, at $15.90 per M.; 
and retailed it out at $2j^ per G. What was his whole gain ? 

17. What would a man lose, who owned .15 of $8000 worth 
of drf goods, .375 of which were destroyed by fire? 
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18. What is the interval of time between March 20, 21 min, 
past 3 o'clock p. m., and April 11, 5 min. past 7 o'clock A. m. ? 

19. Find the dimensions of a cnbical cistern holding 2000 
gallons. 

20. A cistern measures 4 ft. 6 in. square, and 6 ft. deep; 
bow many hogsheads of water will it hold ? 

21. Reduce ( j| -r- ^ j X f of | to the form of a decimal. 

22. If I lend a neighbor $200, 6 mo., how long ought he 
lend me 11000 to balance the favor? 

23. Bought B. B. stock to the amount of 12356.80, and 
found that the sum invested was 40^ of what I had left. 
What had I at first ? 

24. 20^ of I of a number is what per cent, of f of it? 

25. Bought merchandise for $2250, cash; for what sum 
must I draw my note at 3 mo., so as to obtain that sum at 
the bank, interest at 7^ ? 

26. What part of any sum equals the interest of it for 5 yr. 
4 mo. at 9^ ? 

27. A house that is 50 ft long and 40 ft. wide has a square 
or pyramidal roof, whose height is 15 ft. Find the length of 
a rafter reaching from a corner of the building to the vertex 
of the roof. 

28. Find the length of a rafter reaching from the middle 
of one side to the vertex. 

29. Bought merchandise as follows: July 3, $35.26 ; July 4^ 
$48.65, on 30 da. ; Aug. 17, $6.48 ; Sept. 12, $50. What is 
due on the account Oct. 12, interest at 9^ ? 

30. What sum must be invested in stocks bearing 6|^, at 
105^, to produce an income of $1000 ? 

31. Find the face of a note drawn at 4 mo., the proceeds of 
which, when discounted at bank at 7^, is $875.50 ? 

32. If a piece of land 40 rd. long and 4 rd. wide make axL 
acre, how wide must it be to contain \Xi^^^xDkfc/\l'^^^-^ssvi5^ 
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33. The shadow of a tree measures 42 ft. ; a staff 40 in. in 
length casts a shadow 18 in. at the same time. What is the 
height of the tree ? 

34. If $500 gaiu $50 in 1 yr., in what time will 1960 gain 160 ? 

35. A person exchanges 250 shares of 6^ stock, at 70^, for 
etoc^^ bearing 8^, at 120^; what is the difference in his 
income ? 

36. Received $33.25 interest on a sum of money loaned 5 yr. 
previous, at 7^. What was the sum lent ? 

37. How many sq. ft. of boards will make a box and cover, 
14 ft. long, 6 ft. wide, and 4 ft. high, outside measurement. 

38. What will be the cost of a pile of wood 30 ft long, 
10 ft. wide, and 7 ft. 6 in. high, at $3.60 a cord? 

39. What amount of money must I invest at 6^ to receive 
an annual income of $1290 ? 

40. A bin 20 ft. long, 8 ft. wide, and 3 ft. 6 in. deep is full 
of wheat. What is its value, at $1.28 a bushel ? 

41. May 10, 1883, I borrowed $6840, with which I pur- 
cliased flour at $5.70 a barrel. June 21, 1884, 1 sold the flour 
at$6.62|^ a barrel cash. What did I gain by the transaction, 
interest being reckoned at 6^? 

42. A floor 52 ft. long by 35 ft. wide is to be covered with 
carpeting 2 ft. 4 in. wide. Find the length, and the cost, at 
$1| a yard, no allowance being made for waste or matching. 

43. Bought tea at $.90 a pound. What must I ask per 
pound to abate 10^ and still make 20^ ? 

44. What should be discounted for the present payment of 
a note for $430, due in 1 yr. 6 mo., money being worth 5^ 
per cent. ? 

45. What will be the cost of digging a cellar 41 ft 3 in. 
long, 33 ft wide, and 8 ft. deep, at .48 a cu. yard ? 

46. Bought a hogshead of molasses for $28, and 7 gaL 
leaked out ; at what rate per gallon must the remainder be 

$old to gain 20% ? 
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47. What sum invested in stocks at 105^ bearing ^% int.^ 
will produce an income of 11050 a year? 

48. In 1 yr. 4 mo. $311.50 amounted to $336.42^ at simple 
interest. What was the rate % ? 

49. B and G trading together^ find their stock to be worth 
$3500, of which owns $2100 ; they have gained 40^ on their 
first capital. What did each put in ? 

50. What is the value of /-|i + ^) 4- 4.23 ? 

51. What is a load of wheat worth, weighing 2430 lb., at 
$1.20 a bushel ? 

52. Bought 42 shares IlL Gent. R B. stock at 86, and sold 
the same at a premium of \%\%* What was the gain? 

53. What will it cost to insure a factory valued at $21000, 
at ^% and the machinery, valued at $15400, at \% ? 

54. The pedestal of a certain monument is a cubic block of 
granite, containing 373248 cu. in. What is the length of one 
of its sides ? 

55. What is the amount of $200 for 8 yr. at ^% comp. int.? 

56. Paid $148,352 for 9728 ft of lumber. What waa that 
per M. ? 

57. Bought goods for $1370, on 3 mo. credit ; sold the same 
at an advance of 25^ of the cash value, and took in payment 
$350 cash, and the balance in two notes of equal amount, one 
at 3 mo., and the other at 6 mo. Beckoning discount at 6^, 
what was the net gain ? 

58. K by working 6| hr. a day, a man can do a job in \%^ da., 
how many days will be required if he work 8^ hr. per day ? 

I 59. An open court contains 40 sq. yd. How many stones, 
9 in. square, will be required to pave it ? 

60. A merchant bought goods to the amount of $1000, and 
gave his note, dated Jan. 1, 1882, on int after 3 mo. ; 6 mo. 
after the note was given, he paid $560, and 5 mo. after th<^ 
first payment, he paid $406. What ^^a ^u^ kxv.^- ^^a^^ASSsl^X 
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61. Bought a horse for $250, and sold him for $300. What 
part of the cost was the gain ? What per cent. ? 

62. Find the value of a piece of land 50.6 rd. long and 30.4 
rd. wide, at $45.75 an acre? 

63. Sold 60 bu. of oats at $.42 ; 40 bbl. of flour at $8.50 ; 
and 56 bu. of com at $.58. Make out the bill, adding 1^ 
'for cartage, and deduct 3% for cash. 

" 64. How many bushels of wheat in a car-load of 18 tons! 
How many barrels of beef or pork ? How many barrels of 
flour? 

65. What is the value of a pile of wood 200 ft. long, 40 it 
wide, and 10 ft. high, at $3.25 a cord ? 

66. What is the capacity of a cistern 4.5 ft. square, and 
10.5 ft. deep ? 

67. Bought a farm for $2964.12 ready money, and sold it 
again for $3665.20, payable in 1 year, 6 mo. What would be 
gained in ready money, discounting at the rate of 8^ ? 

68. How many tons of ice can be stored in a building 60 ft 
by 70 ft. by 20 ft, a cubic foot weighing 55 lb. ? 

69. What is the value of a piece of land 40| rd. long, and 
16:i- rd. wide, at $32.50 an acre ? 

70. For what sum must a b^nk note be drawn, at 60 da., to 
net $1200, when discounted at b% ? 

71. What will 48 bu. 45 lb. of wheat cost, at $1.65 a bu. ? 

72. What is the present worth of a debt for $1500, on 
which $575 is to be paid in 10 mo., and the remainder in 1 yr 
3 mo., the rate of interest being %% ? 

73. How large a draft can be purchased for $436.60, ex 
change being at 1^% premium? 

74. If 30 men can do a piece of work in 11 da., how man} 
men can do another piece of work 4 times as large, in \ of the 
time ? 

75. How many rods of fence will be required to inclose 
JO acres of land in the form ol a BcpiaT^I 
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76. What is the length of one edge of a cistern in cubical 
form, the capacity of which is 2744 cubic feet? 

77. Jones bought in Boston, merchandise to the amount of 
J3S64 cash. Kot having the money, he gave his note, paya-» 
ble in 60 days, with grace. Discount being at 6^, what waft 
the face of the note ? 

78. How many cedar rails 9 ft. long will be required to en< 
close a field one-half of a mile square with a fence 6 rails 
high, the rails lapping 6 in., and what will be the cost, at 
150 per thousand ? 

79. In what time will 1627.50 loaned at 7?^ produce as 
much interest as $2510 will produce, at Z\% in 1 yr. 8 mo. ? 

80. If 110 worth of provision serve 7 men 4 da.y how many 
days will the same provision serve 12 men ? 

81. In what time will $1600, at ^% interest, amount to 
$2000 ? 

82. If a farm of 160 acres rents for $450, for how much 
should a farm of 840 acres rent ? 

83. If I buy bank stock at 20^ discount, and sell it at 10^ 
premium, what per cent, do I gain ? 

84. A farmer sold 4 loads of corn, weighing respectively 
2564 lb., 2723 lb., 3000 lb., and 3109 lb., for $.62 a bushel. 
What did he receive for the whole ? 

85. What is the depth of a lot that has 120 ft front, and 
contains 18720 sq. ft. ? 

86. What is the value of 24640 lb. of wheat, at $2.60 per 
cental ? 

87. At $14.50 per M., how many feet of boards can be pur- 
chased for $222.75 ? 

88. In settling with a creditor Sept. 3, 1883, I gave my 
note for $365.80, at 8^. What must be paid July 3, 1884 ? 

89. What is the cost of 9648 lb. of hay, at $16.50 a ton ? 

90. What per cent, profit does a merchant make, who bu.^^ 
at a discount of 20, 10, and 5%, and »^\\& ^\» ^Ss^a^Nsi^^'^^^'^ 
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91. A gas company declares a dividend of 5^, and divides 
among its stockholders 112500. What is its capital stock ? 

92. What is the length of one side of a square piece of land^ 
containing 40 acres ? 

93. A lawyer collects 76^ of an accoant of t2860, charging 
h% commission. What amount should he pay over ? 

94. A man bought 500 bu. of wheat for $637.50. He finds 
15^ of it worthless. For what must he sell the remainder per 
bushel to gain 20^ on the cost ? 

95. How many tiles 8 in. square will cover an open court, 
36 ft. long and 24 ft wide ? 

9^. Paid $4048 for stock, at 12^ discount, and sold it at 
115. What was the whole gain, and the gain % ? 

97. If $1249.50 rent is paid in 2 yr. 3 mo. 18 da. for a house 
that cost $3500> what is the rate of interest ? 

98. What will be the cost of filling in a space 320 ft long 
and 72 ft. wide, averaging 3.5 ft below grade, at $.56 a cubic 
yard? 

99. .Three persons engage in trade. A puts in $250, 6 mo., 
$275, 8 mo., and D $450, 4 mo., and they gain $825. What 
is each man's share of the gain ? 

100. How many bushels of grain wUl a bin 8 ft long, 6 ft 
wide, and 4}^ ft. deep contain ? 

101. How many yards of carpeting 30 in. wide will cover a 
floor 18 ft by 15 ft., if the strips run lengthwise, and the 
matching of the figures requires 12 in. to be turned under; 
and what will be its cost, at $1.87^ a yard ? 

102. Find the area of a square field, the distance around 
which is 3 miles. 

103. Insurance was effected on a store to the amount of 
$4500, at the rate of $8.50 on the $1000. Find the cost of 
insurance, including $1.50^or the policy. 

104. A rectangular bin will hold 300 bu. of grain. What 
is its volume in cubic feet ? 
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105. Find the difference between the present worth of $1250, 
dne in 1 yr. 9 mo., and the bank proceeds of the same for the 
same time, money being worth Sjg. 

106. What is the cost of sawing a pile of wood 28 ft long, 
4 ft. wide, and 6 ft. high, at |1.12J^ a cord ? 

107. A speculator in Chicago bought 40000 bu. of wheat, at*, 
$1.20 a bushel ; he paid 6 cents a bushel freight, and \ cent a 
bushel insurance to Buffalo, where he sold the wheat at $1.62^ 
a bushel. What was his profit on the transaction? 

108. There is a park 500 ft. square. If a walk 3 ft. wide 
is made in it along the edge, how many square yards in the 
walk ? 

109. If a person breathe 80 cu. ft. of air in a minute, how 
long would he be in breathing the air of a room 24 ft. by 
18 ft. by 11 ft. 6 in. ? 

110. C bought a farm of 120 A., at $28 an acre, paid $480 
for fencing, then sold it for 12^^ advance on the \^hole cost. 
Find his whole gain, and what he received an acre ? 

111. A owes B $321, payable in 1 year. What is the pres- 
ent worth of the debt, money being worth 7^ ? 

112. A man sold a piece of property for $11320 ; the terms 
were $3200 in cash on delivery, $3500 in 6 mo., $2500 in 
10 mo., and remainder in 1 yr. 3 mo., with 7^ interest. What 
was the whole amount paid ? 

113. A contractor employs 45 men to complete a work in 
3 months. What additional number of men must he employ, 
to complete the work in 2^ months? 

114. If a piece of silk cost $1.20 a yard, at what price must 
it be marked that it may be sold at 10^ less than the marked 
price, and still make a profit of 20^ ? 

115. A man bought 150 acres of land at $87.50 per acre. 
He sold at one time 60 acres at $75 per acre, and at another 
time 50 acres at $95.60 per acre. What must be the selUxv^ 
price of the remainder to make a gaiw ol%V\^^ wi^^iXife ^^'^'^ 
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116. If the ridge of a building is 8 ft;, above the beams^ and 
the building is 32 ft. wide^ what is the length of the rafters ? 

117. A commission merchant in Brooklyn wishes to remit 
to his employer in Memphis, 1512.36 by draft at 60 da. ; what 
is the face of the draft that he can purchase with this sum, 
exchange being at %^% discount, interest 7J^ ? 

118. Find the cost of the flooring for a two-story house, at 
$30 per M., it being 1 J in. thick, each floor being 48 ft. by 
25 ft., no allowance made for waste. 

119. What is the simple interest and the amount, the com- 
pound interest and amount, the present worth and the true 
discount, the bank discount and the proceeds of $1920, for 
2 yr. 5 rao. 12 da. at 6^? Also the face of the note, which 
when discounted at a bank for the same time, and at the same 
rate, will produce the same sum ? 

120. Bought 2500 bu. of wheat in Chicago, at 11.40 a bu.; 
paid ^^% insurance, Z% freight, and %^% commission for buy- 
ing. At what price per bushel must it be sold in New York 
to realize 40^ net proQt on the cost ? 

121. A mining corporation, consisting of 30 persons are 
taxed $4342.75; their property is assessed for 1188000, and 
each poll is assessed $.62^. What % is their tax, and what 
must he pay who is assessed for $2500, and who pays for 1 
poll? 

122. A speculator wishing to purchase a tract of land con- 
taining 450 acres at $27.50 an acre, borrows the money at 5|- 
per cent. At the end of 4 yr. 11 mo. 20 da. l^e sells \ of the 
land at $34 an acre, and the remainder at $32.55 an acre. 
What does he lose by the transaction ? 

123. Shipped a car load of fat cattle to Boston, and offered 
them for sale at 25^ advance on the cost ; but the market 
being dull I sold for 14^ less than my asking price, and 
gained thereby $170. What did the cattle cost ; for what did 
they sell ; and what was my asking price P 
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DRILL 


TABLE No. 4. 




480 


48 


4800 


48000 


840 


120 


1200 


12000 


720 


72 


7200 


72000 


864 


96 


9600 


96000 


648 


24 


2400 


24000 


240 


240 


1920 


64800 


120 


192 


3840 


19200 



403. Fix the following well in mind, — 
1(5^% of anything is ^ of that thing ; 12^^ is \. 
25%isi; 33i^isi; 50% is i. 

Next read, filling the blanks, — 

i of anything is — %ot that thing ; J is — %. 

lis — %; -Jis — ^; ^is — %; ^is — %. 

404. Then practice as directed on page 174, for 16|^, 
1H%, 25%, S3i%y 60%, etc. This table will give additional 
drill on 1%, 10%, 100%, etc. 

To drill on other rates % make factors of the above, as 7% ; 
read rapidly 7% is 7 times 1% of 480, or 7 times 4.8 ; 6% is 
6 times 1% of 480, or 6 times 4,8 ; etc 

For drill in Decimals, read the above as divided by 10, 
100, 1000. Thus, by column divided by 10 read 48, 84, 
72, 86.4, 64.8, etc. 

Bead as tenths, etc., of miles, rods, acres, days, etc. 

* For the natare and design of this Addenda, see Preface. 
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405. Soman Notation employs seven capital letters 
to express nambers. TboSy 

Letters. I, V, X, L, C, D, M. 

Values. 1, 6, 10, 60, 100, 600, 1000. 

All other nambers may be expressed by combining these 
letters according to the following 

Prikciplbs. 
I. Repeating a letter repeats its value. 

Thus, XX represents 20 , GCC, 800 ; DD, 1000. 

n. When a letter is placed after one of greater valne, its 
value is to be added to that of the greater. 
Thufl, VI representa 6 ; XV, 15 ; LXX. 70 ; DC, 000. 

III. When a letter is placed before one of greater value, its 
value is to be taken from that of the greater. 

Thus, IV represents 4 , IX, ; XL. 40 ; XC. 00. 

IV. When two or more letters, each of a less value, are 
placed after one of greater value, their values are to be added 
to that of the greater. 

Thus, XIV represents 14 ; LIX, 69 ; CXL, 140. 

y. A bar or dash placed over a letter increases its value one 
thousand times. 

Thus, X represents 10000 ; XG, 90000 ; W,, 550000. 
Express by Boman notation : 



1. 


Twelve. 


6, 


Fifty-eight 


11. 


124. 


2. 


Seventeen. 


7. 


Sixty-five. 


12. 


245. 


3. 


Twenty-four, 


8. 


Seventy-seven. 


13. 


597. 


4. 


Thirty-nine. 


9. 


Eighty-two. 


14, 


620. 


6. 


Forty-six. 


10. 


Ninety-nine. 


15. 


1674. 



CIRCULATING DECIMALS. 

406* When the numerator of a fraction^ with ciphers an* 
tiBxedy is exactly divisible by the denominator, the result is 
called a perfect decimal. 

Thus, } equals .25, and | equals .875 are perfect decimals. 

407. A circulating decimal is a decimal in which a 
figure, or set of figures, is repeated in the same order; and 
the figure, or set of figures repeated, is called the repetend. 

Thus, } equals .888+ and ^j equals .7272 tire drculatiiig decimals, and 
the 8 and 72 are the repetends, 

408. A repetend is written but once, and a point (.) 
is placed over the single figure, or over the first and last of the 
set of figures. 

Thus, .555 and .185185 are written .6 and .135. 

Principle. — Every fraction whose denominator^ in its loto^ 
est termSy contains other prime factors than 2 or 5 is equivalent 
to a circulating decimal. 

A pure olroulating deoimal is a decimal whidi commences with 
a repetend ; as .7, or .279. 

A mixed oironlating decimal is a decimal in which the repetend 
is preceded by one or more decimal places called the finite part of the 
decimal ; as, .27, or .04648, in which .2 or .04 is caDed ihe flniU pa/rt. 

409. To change a fraction to a perfect or circulate 
ing decimal. 

Change 

1. To perfect decimals, |, A, \i, |J, -^^ and -f^. 

2. To pure circulating decimals, 4? i' A» if> M> *^^ A- 

3. To mixed circulating decimals, 4%^ 4\^ ^^ ^^ «siSk -^JW 
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The law for the formation of repetends will be apparent 
from the following : 



1. \ =.1111+ =.1. 

2. ^ =.01010+ =.oi; 

3. -yj^ =.001001+ =.ooi. 

4. ^T=-<)ooioooi + =.oooi. 



6. \ =.4444+ =A 

6. \\ =.2323+ =.23. 

7. ifl =.135135+ =.i35. 

8. fJH=.l'^281728+=.i728. 



Peinciplb. — A repetend is changed to the form of a fraction 
by writing for a denominator as many nines as there are figures 
in the repetend. 

410. To change a circulating^ decimal to the form of 
a fraction. 

1. Change .216 to the form of a fraction. 
Solution.— .216 = Hi = /?• 

In like manner^ change to the form of fractions: 



2. .45. 

• • 

8. .66. 



4. .297. 

5. .675. 



6. .324. 

7. .4158. 



8. .6436. 

9. .9512i. 



10. Change 2.297 and 12.081 to the form of improper frac- 
tions. 

11. Change .227 to the form of a fraction. 
Solution.— .227 = ^ = ^ = ttf = A. 

In like manner, change to the form of fractions or mixed 
numbers : 

.6t. .6472. 7.643. .04648. 

.048. ,7852. 2.664. .36136. 

.1004. .0126. 6.27. 7.0126. 

To add, subtract, multiply, or divide circulating dedmals, reduce them 
to fractiona, and then perform the Teqmxod o^tatlatu 



DENOMINATE TABLES. 



411. Soads and bound- 
arie8 of land. 



7.92 Inches 
25 Links 

4 Bods 
66 Feet 
80 Chains 



ILink,. 
IBod. . 
1 Chainy 
1 Chain, 
IMile. . 



I. 

rd. 

eh. 

ch. 

mi. 



413. For mariners^ use. 

9 Inches = 1 Span. 

8 Spans or 6 Ft. = 1 Fathom. 
120 Fathoms = 1 C. Length. 

H C. Length = 1 Nau. Mile. 
8 Miles = 1 League. 



413. Area or contents 

of land. 



625 Sq. links 

16 Poles 

10 Sq. Chains 
640 Acres 

86 Sq. MUes 



IPole, . P. 
1 Sq. Ch., 9q. ch 
1 Acre, . A. 
1 Sq. Mile, sq.mL 
2Town8h.,iij. 



414. For geographical 

calcalationSy etc. 

1 Geog. Mile = 1/^ Stat. ML 
3 ** " =1 League. 

69.16 Stat. Mi. ( - ^ ^^^8^- 
3(K) Degrees = Circam. of Earth. 

A knot, used in measoring distances at sea, is equivalent to a nautical 
mUe. 

415. Apothecarieg^ fluid measure is nsed in pre- 
scribing and in compounding liquid medicines. 

Table. 



60 Minims, or drops (n^.) = 

8 Fluidrachms = 

16 Flnidounoes = 

8 Pints = 

1 Conff. = 80. = 128/5 



1 FInidrachm, . . /3 • 
1 Flnidonnce, . . /5 . 
1 Pint, .... 0. 
1 Gallon .... Gang, 

= 1084/3 = 61440 % 



1. stands for the Latin OctarivM, a Pint ; C, for C&ngius, a Gallon. 

A common teaspoonfal, or 45 drops, makes ahoat one floidrachm. 
A common tablespoon holds about half a fluid ounce. 

9 is an abbreviation for r^e^, or take; fi, aa, for equal quantities; 
J. for 1 ; ij. for 2 ; m. for 9emi, or half ; gr. for grain ; P. fot ^ ViXk5kft^^»3^.\ 
P. flsq. for equal parts ; q. p., aa much aa you i^eaaib \ ^. Vst ^sa^^> 
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416. Apothecoflries^ weight is nsed by apothecaries 
and physicians in compounding dry medicines. 

Table. 



20 GralM {gr. xx) 


— 1 Scrapie, 


. «& or 3, 


3 Scruples Oiij) 


= 1 Dram, . 


. dr. or 3. 


8 Drams ( 3 viij) 


— 1 Chmoe, . 


. msL^a \. 


12 Oances ( S xij) 


= 1 Pound, . 


. Jb, or ib« 



llb= 5 12= 396=3 288 = flpr. 5760. 

1. MedimiM are bought aud sold in quantities bj Avoirdupois weiglit 

2. The pound, ounce, and grain are the same as those of Troj Weight, 
the ounce being ^ffereTiUy divided. 



417. Diamond weight. 

16 Parte = 1 Grain. 
4 Gndns = 1 Carat. 
1 Carat = 8( Troy gr., nearly. 



418. Assayers^ weight. 

1 Carat = 10 pwts. 
1 Carat gr. = 60 Troy gr. 
24Carate = 1 Troy lb. 



419. Time is a measured portion of duration* The calen" 
dar year is divided as shown in the diagram. 



The KiaryeaT is ex- 
actly 865 da. 5 hr. 48miB. 
49.7 sec 

The common year con- 
sists of 865 da. for three 
successive years, every 
fimrth year containing 
366 da., one day being 
added for the excess of 
the solar year over 865 
da. This day is added 
to the month of Febru- 
ary, which then has 29 
da., and the year is called 
Ua^pyear. 
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420. Circular or angular measures are used in 
measuriDg angles^ determining latitude and longitude^ etc. 

The unit for measuring angles is the degree, 

431. A Circle is a plane figure bounded by a curved line, 
every point of which is equally distant from a point withm 
jailed the centre. 

The oiroiimferenoe of a circle is 
the line that bounds it. 

An aro is any part of the circum- 
ference, as AD, or DB. 

The measure of an angle is the 
arc of the circle included between its 
two sides ; as the arc AD, or DE. 

A degree is the angle measured 
by the arc of -^X^ part of the cvrcum- 
ference of a circle. 




AH- 



433. 



Tablb of Units. 



60 Suconds (") = 

60 Minutes = 

80 Degrees = 

12 Signs, or 360° = 



1 Minute, . . '. 
1 Degree, . . '*. 
1 Sign, , , , ». 
1 Circumference, c. 



Equivalents. 



ia = 



r 1296000". 
21600^. 
360^ 
12 «. 



1. A semi-oiroumferenoe is an«-Aa{f of a circumference, or 180% 

2. A quadrant is one-fourth of a circumference, or 90"". 
8. A sextant is one-sixth of a circumference, or 60°. 

4. A sign is one-twelfth of a circumference, or 80°. 

5. A degree (1°) is one-ninetieth of a right angle, 

6. The length of a degree varies with the size of the circle ; thus, a 
degree of longitude at the Equator is 69.16 statute miles, at 80° of lati* 
tude it is 59.81 miles, at 60° of latitude it is 84.53 miles, and at 90°, or the 
poles, it is nothing. 

7. A minute of the earth's circumference is called a geo^ew^V^^^st. 
nautical mile, and is about 1^ commoTi ia\\e«^ 
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WRITTEN EXERCI8E8. 

433. To cbange bigher to lower denominations,. 



Reduce 

1. 3 mi. 51 eh. 6 1. to links. 

2. ft) 16 §7 3 3 to 3. 

3. Cong. 4 0. 5f ?8tof3. 

4. 4 fath. 3 ft 8 in. to in« 



Change 

5. 10 S. 10^ 10' 10" to ". 

6. 75 A. 4 sq. ch. 18 P. to sq. 1 

7. 2 common years to hours. 

8. 16° 24' 26" to seconds. 



Find the value, in integers of lower denominations^ of 



9. .1934 8. 

10. fbj|. 

11. .67 lea. 



I* 



12. f 

13. .715^ 

14. Cong. |. 



18. .625 fath. 

19. 4^8. 

20. .765 lb. Troy. 



15. I of ft)2i. 

16. ^y of a cir. 

21; A field 17 ch. 31 1. long, 12 ch. 87 1. wide, is enclosed 
by a board fence. What is the length of the fence in feet ? 

23. How many acres in a piece of land 105 ch. 85 L long, 
and 40 ch. 15 1. wide ? 



434. To change lower to higher denominations* 

Beduce 

4. f 3 6748 to Cong. 



How many 

1. Miles are 8470 links? 

2. Fath. are 1435 feet? 

3. Degrees are 2007200" ? 



5. 5270 naut mi. to deg. 

6. 390562 to ft). 



To change a compound number to a fraction of a higher 
denomination : 



What decimal of 

10. llea.is2mL3rd. iyd.? 

11. 1 mi. is 16.02 chains ? 

12. 25^ 42' 40" is 7^ 4^' 48"? 



What part of 

7. fllisf35 m36? 

8. 1 mi. is 18 fathoms ? 

9. 1 chain is 4^ feet. 

13. In what time will a heavenly body move through a 
quadrant, if it move at the rate of 3' 12" per minute ? 

14. What will be the cost of a farm containing 4550000 sq. L, 
at $50 an a>cre ? 



GOVERNMENT LANDS. 
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15. How many rods of fence will enclose a farm 60 chains 
square ? 

16. In a storm at sea^ a ship changed her longitude 423 
geographic miles. How many degrees and minutes ? 



GOVERNMENT LANDS. 

425. Government Lands are usually surveyed into 
rectangular tracts, bounded by lines conforming to the cardi- 
nal points of the compass. 

A base line on a parallel of latitude, and a principal meridian 
intersecting it, are first established. Other parallel lines are t^n ran 
nx mUea apart, each way. 

The tracts thns formed are called townships^ and are deeignated by 
their number N. or S. of the bcue line, 

A range is a line of t&umthipi extending north and south of the hois 
UMi and is designated hj its number E. or W. of the principal meridian, 

A toumMp is divided into 86 equal squares, called sections, eadi 
1 mile square, and containing 640 acres. 



A Township. 

N . 



A Ssonoir. 



•w 



e 


5 


4 


3 


8 


1 
19 


7 


8 


9 


10 


11 


18 


17 


16 


16 


14 


13 


10 


20 


81 


98 


83 


84 


30 


S9 


88 


87 


86 


86 


81 


88 


33 


34 


36 


36 



E 



W 



N.W.J4 

N.W.M 
40 A. 






•r 
80A 



160 Acres 



S.KSection 
S20 Acres 



E 



S 



3 



The U. S. Land Office recognizee the following divisions of a teetiam 
for purposes of sale : 

A half-seotioxiy 1 mi. x ^ mL = ^ sq. mi. = 820 A. 

A quarter-sectioxi, J " x J " = J " " = 100 " 

A half-quarter-section, i'^xj^isj" •' = 80*' 
A quarter-quarter-sectiont I ** x^ " =^*^ ** ^ tfi^** 
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WRITTEN EXERCISEt. 

436. 1. If a township of land is equally divided among 
S88 families, what does each receive ? What part of a section ? 

2. What namber of rails will enclose a quarter section of 
land vith a fence 6 rails high, and 3 lengths for every 3 rods ; 
and what will be the coat of the rails, at J40 per thousand F 

3. A man honght the S. J of a section of land at %%^ a.. 
acre, and afterward sold the E. J of what he bought at t4.37| 
an acre. What was his gain ? on the part sold? 

4. If I buy the N. E. J and the E. J of N. W. } of a section 
of land, how many acres do I purchase ? What part of a 
whole section ? I/)cate the parts in a diagram. 

5. A man bonght of the 111. Cent R. R. Ca, the S. \ of Sect, i, 
Tp. 10 N., range 6 K, at %% an A. He sold the E. J of S.R J at 
♦i.'i'aan A.; the N.W. J of S.K i at KJau A.; and the N. J 
of S. W. \ at $3.84 an A. How many A. has he left ? What 
was his giun on the cost of the whole f Draw diagram. 

6. From a section of laud bought of the U. S. GoTemment at 
$1.25 an A., was sold the S. i of S.W. } at $2.60 an A- ; the 
N. E. i of N.W. i at »1.75 an A.; the W. f of S.K J at $2 an 
A.; and the W. J of S. W. J of N. E.Jat*3an A. How many 
A. remained, and what was the g^n, if the renminder sold at 
$2^ an acreF ^raw diagram and explain. 

FOREIGN MONEYS. 

427. English or Sterling Tnoneg is the legal cm 
rency of Qreat Britain. 

The unit of English monej' 
IB the tmereign or pound tt«r- 
ling, equal to $4.9669 tJ. a 
mone^. 
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Tabu of Cmra, D. S. VALtB. 

■a (/or.) = 1 Penny, i. .03 

12 Pence = 1 BhUling. & .3438+ 

S SMIliDgs = 1 Florin fi. .4866S 

S ShillingB = 1 Ciomi, or. (1.21064- 

,„ „, , (1 Sovereign, or . . . *or. i 

St ShiUingB = 1 Gaine», Q. Q.ll 

The ooin of Qreat Briisln in geneni nsa is aa followfl : Qold, tha 
aoTereign and half-Bovoreign ; silver, the cromi, half-crown, florin, 
shilling, ui-penny, and three-pemi; pieces ; oopper, the peony, half- 
peony, and farthing. 

438. Canada money is the l^al cmreDCjr of the Do 
mimoa of Caoada. 

The denominationH are doHart, eenU, and mHU, and have the same 
nominal value aa the corresponding deoominatioos of U. S. Money. 

The ooia of the Dominion of Canada in nse is as folrown : Qold, the 
toveregn and balf-EOvereigD ; lilTBr, the fit^y-cent, tnenty-Gve c«nt, 
ten-cent, sod five-cent pieces. 

439. French motley is the legal currency of France, 
and is decimal. 



The l^al unit of French 
mooef 1b the Hher franc, 
eqoal to 1.163 TT. S. money. 



10 Millimea (m.) = 1 Centime, . . «f. 
10 CentimeB = 1 Dedme, , . do. 

10 Decimee = 1 Franc, . . . fr. .103. 

The coin of France Is : Oold, 100, 40, 20, 10, and S {'na^-^J««*ik\ 
BllTBr, 9, 2, uidl franc; tffonzd, !<!,&■%, uA^^'oa'^W''*'"^ 
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430. The Empire of Qermany has adopted a new 
and uniform system of coinage. 



The unit of thia uewGM^ 
man ajstem of caintge is the 
Reichtmairk (Mark), eqiul to 
1:336 n. 8. money. 

The Mark is divided 
100 equal parts, one of which 
is cAlled a Ffennig, 



The aolnB nf the Ifeio Empire are u) follows : Gold, 30, 10, uid 
( marks ; BflTer, 3 and 1 mark ; oiokel, 10 and S pfennig. 



431. Japan bas a new and decimal system of coinage. 



The Iimt of Japan money is the gold yen, 
valued at $.W7 U. a money. 





The OOiD of Japan embracea fivt gold coins, valued at |20, (10, |5, 
13, and %\. Also Jim alttr coins, VBloed at S, 10, 20, 50, and 100 cents, 
reapecUTelf. 

LONGITUDE AND TIME. 

433. The Lonffitude of a place is ita diBtance east or 
yreat from some assumed meridian. 

Since the earth tnrns on ite aiis onta in 34 hr„ ^ of 360°, or 15°, 
passes under the sun in 1 hr., and ^of 16°, oilS', passea under the sod 
in 1 miD. of time, and ^ of 15', or 15", passea under the bdu In 1 sec of 
time. Hence, the following 

433. GOHFARISON OF LONGHTTDE AND TlUE. 

A diff. of 15° in longitude makes a diff. of 1 hr. in time. 
(( J5' i( i( (I J rain, " 

" 15" " " " Iseo. " 



LONGITUDE AND TIME. 
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1. SiiHse the earth revolves from west to east, time is earlier to all places 
west, and later to all places east of any given meridian. Thas, when it 
is 12 O'dock at one place, it will be p<ut 12 o'clodL at all places east, and 
lief ore 12 at all places west. 

2. If one place is in east and the other in west longitude, the difference 
of longitude is found bj adding them, and if the sum is greater than 
180% by 9ubtraaing H from 860". 



434* Table of Lokgitude fbok GBEEifWioH, 

as compiled from the records of the U. S. Oocut Survey. 



Albany 73** 44' 50" W. 

Ann Arbor 83° 48' W. 

Boston 7V S'SO^'W. 

Berlin 13* 23' 45'' E. 

ancinnati 84° 29' 31" W. 

Chicago 87°8r46" W. 

Jefferson City, Mo.. 92° 8' W. 

Mexico 99° C W. 

New York 74° 8' W. 



New Orleans 90° 2' 30" W. 

Paris 2° 20' E. 

Bome 12° 27' E. 

Bichlnond, Va 77° 25' 45" W. 

San Francisco 122° 26' 45" W. 

St. Paul. Minn .... 95° 4' 55" W. 

St. Louis, Mo 90° 15' 16" W. 

Univ. of Virginia. . 78° 81' 30" W. 
Washington, D. C. 77° 0' 15" W. 



435. 



Standabd Time. 



Time in this country is now mostly reckoned from four 
meridians, known as the Eastern, Central, Mountain, and 
Pacific meridians^ and the standard time is named from 
them, as Eastern time. Central time, Mountain time^ and 
Pacific time. 

Eastern time is that of the meridian of 75° W. from 
Greenwich, and therefore is just 5 hours slower than London 
time ; Central time is that of the 90th meridian, 6 hours 
slower than London; Mountain time, that of the 105th 
meridian, 7 hours slower than London ; and Pacific time, 
that of the 120th meridian, 8 hours slower than London. 

All the leading Eailroads of the country have adopted these 
standards in operating their liueo* 
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WRITTEN EXERCISES. 

436* To find the difference of longritnde between 
two places, when the difference of time is loaown. 

1. When it is 9 o'clock at WashiDgton, it is 7 min. 4 sec. 
past 8 o'clock at St, Louis. Find the difL of longitude. 

BuLE. — Multiply the difference of time expressed in hours, 
minutes f and seconds by 15 ; the product wiU be the difference 
of longitude in degrees^ minutes^ and seconds. 

2. The diff. in the time of Wash, and of St. Petersborgh is 
7 hr. 9 min. 19^ sec. Find the difL in their longitudes? 

3. When it is 12 o'clock m. at Rochester, N. Y., it is 9 hr. 
1 min. 37 sec. a. h. at Sa^ Francisco. The long, of Bochester 
being 77** 51' W., what is the long, of the latter? 

437. To find the difference of time between two 
places, when their long^itudes are given. 

1. Find the diffl in the time between Cincinnati and St PacL 

BuLE. — Divide the difference of longitude expressed in de- 
greesj minutes, and seconds, by 16; the quotient wiU be the 
difference of time in hours, minutes, and seconds. 

Find the difference in the time of* 



2. Washington, and Bome. 

3. Chicago, and Paris. 

4. New Orleans and N. York. 

5. Albany, and Jefferson City. 



6. Bichmond, and St. Louis. 

7. New York, and Mexico. 

8. Ann Arbor, and Berlin. 

9. Mexico, and San Fran. 



10. When it is 6 a. IL at Boston, what time is it at Cincin- 
nati ? At Chicago ? At St. Louis ? 

11. When it is 6 P. M. at the Unirersity of Va., what time is 
it at Berlin ? At St. Paul ? At Astoria, Or. ? 

12. How much later does the sun rise in N. Y. than in Paris ? 



• Ttke from the Table tbe reqaind longi te de of the diffniynt phww. 



EXACT OR ACCURATE INTEREST. 

438. Exact or accurate interest is computed by 
allowing 365 da. to the year^ instead of 360 da.^ the latter be- 
ing 5 da. or yf^ equal to n^ less than a common year, and 6 da 
or -^ equal to ^ less than a leap year. 

For example, the exact interest of any sum for 63 da. is ^fg of the in-, 
terest for 1 jr. ; but this is ^^^ than that obtained by ordinary methods. 
Hence, 

BuLE. — Find the interest far years by the common metfiod, 
and for days, take such part of 1 yearns interest as the number 
of days is of 365. Or, 

When the time is in months and days, and less than 1 year, 
find the interest by the common method, and then subtract if^ 
part of itself for the common year, or ^, if it be a leap year. 

Find the accurate interest of $1560 for 93 da.^ at 6^ 

SOLUTION, 
$IW0 ^ 

•06 Or, 124.18 - ^-^41-— = »23.848. 

93 ^^ 



13 
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$1740.96 



$23,848 Exact int. 



2. Find the exact int. of $1600 for 1 yr. 3 mo. at 6^. 

3. Find the exact interest of $875.60 at 1% for 63 da. 

4. What is the difference between the exact interest of 
$648.40 at 8^ for 1 yr. 3 mo. 20 da. and the interest reckoned 
by the %% method? 

5. Required the exact interest on three XJ. S. Bonds of $1000 
each, at 6^, from May 1 to Oct. 15. 

6. What is the exact interest on a $500 U. S. Bond, at b%, 
from Nov. 1 to April 10 following ? 



ANNUAL INTEREST. 

439. Annual interest is interest on the principal, 
and on each year's interest remaining unpaid. 

Annual interest is allowed on promissory notes, and other contracts 
which contain the words, " with interest payable annoaUy." 

1. Find the annual int. and amt of $8000 for 5 yr., at 6%. 

ExPLANATiow.-The Int. of $8000 for 5 yr. at 6% = $2400. 
int. on $8000 for 1 yr. at " |480 for 10 yr. at 6% = $288. 

6% is$480,and forSyr. $2400+|288 = $2688, annual int 

^ $2400. $8000 +$2688 = $10688, amount. 

The int. for the first 
year, remaining unpaid, draws int. for 4 yr. ; that for the second year, for 
8 yr. ; that for the third year, for 2 yr. ; and that for the fourth year, for 
1 yr., the sum of which is equal to the int. of $480 for 4 yr. + 8 yr. + 2 yr. 
+ 1 yr. = 10 yr. ; and the int. of $480 at 6% for 10 yr. is $288. Hence 
the total amount of int. is $2400 + $288, or $2688, and the amt. is $10688. 

2. What is the annual interest of $1500 for 4 yr. at '7% ? 

EuLE. — Compute the interest on the principal for the given 
time and rate, to which add the interest on each yearns interest 
for the time it has remained unpaid, 

3. What will $3500 amt. to in 10 yr., annual int., at B% ? 

4. What is the difference between the annual interest and 
the compound interest of $2500 for 6 yr. at 6^? 

5. Find the amt. of $575, at S% annual int, for 9^ yr. 

6. $600. New York, June 16, 1883. 
On demand, I promise to pay L, H. Blakeman, or wrder^ 

BIX hundred dollars, with annual int., at 6%. Value retfd, 

Henby Bbidoemak. 

What amount will be due on this note June 15, 1884, no 
intereBt haying been paid ? 



VERMONT RULE FOR PARTIAL PAYMENTS. 

440. On all notes, Mllsy or other similar obligations, whether 
made payable on demand or at a specified time, with interest, 
when payments are made, such payments shall be applied : first, 
to cancel the interest that lias accnied at the time of such pay- 
ments ; and, second, to the extinguishment of the principal. 

If payable with interest annually^ the annual interests 
that remain unpaid shall be subject to simple interest, from 
the time they become due to the time of final settlement ; but if 
many year, reckoning from the time such annual interest began 
to accrue, payments have been made, the amount of such pay- 
ments at the end of such year, with interest thereon from the 
date of payment, shall be applied : first, to cancel the interest 
upon the annual interest ; second, to cancel the annual inter- 
est ; and third, to the extinguishment of the principal, 

$872. St. Johnsbtjry, Vt., Nov. 23, 187a 

1. For value received, I promise to pay James Ferguson, 
or order, eight hundred seventy-two dollars, on demand, with 
interest annually. Sylvanus E, Boyle. 

Indorsed as follows: April 4, 1879, $28; July 10, 1882, 
$94.40; Dec. 10, 1884, $6.72 ; Jan. 14, 1887, $396. 
What will be due Dec. 28, 1888 ? 

441. The New Hampshire Bule is the same as that of 
Vermont, with this provision, viz. : 

If at the time of any payment, no interest is due, except 
what is accruing for the year, and the payment or payments 
are less than the interest due at the end of the year, then no in^ 
terest is allowed on such payment or pa'ym^uU^ 
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443. The Connecticut Eule is the same as the UlsriTED 
States Rule (322), with this exception, viz. : 

When LESS than a yearns interest has accrued at the time of 
apaymenty except it be the last payment, the difference between 
the amount of the principal for an entire year, and the 
amount of the payments made that year, will form the new 
principah 

If the interest which has accrued at the time of a payment 
exceeds the payment, compute interest upon the principal only. 

At the option of the teacher, the examples under thelJ. S. Rule (322) 
may be solved by the preceding rules. 

FOREIGN EXCHANGE. 

443. Foreign exchange relates to remittances made 
between different countries. 

The drafts or bills of exchange are expressed in the money of the 
country in which they are made payable. 

Exchanges with Europe are effected chiefly through prominent 
financial centres, as London, Paris, Amsterdam, Berlin, Frankfort, etc. 

Sterling exchange consists of bills on any part of Great Britain. 

444. Quotations are the published rates at which bills 
of exchange, stocks, bonds, etc., are bought and sold in the 
money market. 

Thus, quotations of exchange on London give the value of £1 sterling 
in dollars and cents ; on Paris, Antwerp, and Qeneva, the value of $1 in 
francs; on Amsterdam, the value of 1 gaVderor florin, in cents; on 
Hamburg, Frankfort, and Berlin, the value of 4 marks in cents, 

445. A set of eocchange is a bill drawn in triplicate, 
named. First, Second, and Third of exchange, each copy 
being valid until the amount of the bill is paid. These copies 
are sent by different mails, to provide against miscarriage. 
When one is paid, the othexa are ymd. 
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a 

WRITTEN EXERCISES. 

446. To find the cost of a foreigrn bill of exchange. 

1. Find the cost in New York, of the following bill on 
Liondon, at 3 da. sight, exchange qaoted at $4.87^. 













BoLUTiON.—f 4.875 X 500 = $2487.50, cw^ of the bill, An%, 

2. Find the cost of a bill on Paris, for 495 francs, at 5.15. 

3. Find the cost of a bill of exchange on Berlin for 1750 
marks, quoted at 96:}^. 

S0LT7Ti0N.—f .96254-4 X 1750 = $421.09, co^ of the bill. 

FORMITLAS : 

1. FacB X value of monetary unit in U. S. money / or ) _ 

2. Face -j- value of $1 in foreign money , ) "" 

Find the cost of a bill 

4. On Liverpool, for £600 158., at $4.86^, brokerage i^. 

6. On Qfeneva, Switzerland, for 5460 francs, at 5.21^, bro- 
kerage i%. 

6. On Hamburg, for 2560 marks, at 95|, brokerage 1%. 

7. On Amsterdam, for 3000 guilders, quoted at 41^, bro« 
kerage ^%. 
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8. On Dublin, for £384 lOs. Gd., exchange qn6ted at I4.88J. 

9. On Bremen, for 2872 marks, exchange at 96f . 

10. On Antwerp, for 2750 francs, exchange being 5.1 9f. 

IL Boaght exchange on Amsterdam, at ^\\y for 3750 
guilders ; on Hamburg, at 95^ for 1000 marks; and on Lon- 
don for £500, at $4.85. What was the cost of the whole ? 

447. To find tbe llEMse of a bill of exchange. 

What will be the/dK^ of a bill 

1. On London, that can be bought for 15488.26, exchange 
selling at $485 ? a 

SoLimoir.— $5488^+14.85 = 1131.6, or £1181.6 = £1131 12«i 

2. On Paris, bought for $325, exchange at 5.17 ? 
Solution.— 5.17 fr. x 325 = 1680.26 /ranw. 

3. On Hamburg, bought for $4000, exchange quoted at 96 ^ 
SOLiTTiON.— {$4000-i-$.96)x4 = 16666} marla. 

FOBMULAS : 

1. Cost-hvalue of monetary unit in U. & money; or ) __ ^ 

2. Cost X value of $1 in foreign m^mey, ) '"•' 

Find the /ace of a bill 

4. On Manchester, £ng., bought for $7500, exchange 4.86. 

5. On Frankfort, bought for $395.75, exchange at 95^. 

6. On Geneva, Switzerland, bought for $4866, at 5.22^/ 

7. On Amsterdam, bought for $3750.67, exchange at 42J. 

8. On Berlin, bought for $4000, exchange being 93J. 

9. A merchant in New Orleans gave $6186, currency, for a 
bill on Paris, at 5.15|^ What was its face? 

10. What is the face of a bill on Antwerp, that may be pur- 
chased in New York for $2500, exchange at 6.16f ? 

11. A draft on Philadelphia cost £125 in Birmingham, Eng., 
exchange selliog for 4.855 *, required the fs^ce of the draft. 



PROGRESSIONS. 

448. A progression is a series of numbers mcreasing 
or decreasiDg according to some fixed law. 

449. An arithmetical progression is a series oj 
numbers which increase or decrease by a common or constant 
difference. 

Thus, 5, 7, 0, 11, 18, 15, is an ascending series, 
15, 13, 11, 9, 7, 5, is a <2e«e6i»(2»n^ series, 
in eacli of which 2 is the e(ym,mon different, 

450. A geometrical progression is a series of num- 
bers, which increase or decrease by a common or constant ratiik 

Thus, 1, 3, 9, 27, 81, 243, is an oat^ndin^ serieSp 
243, 81, 27, 9, 3, 1, ia ik defending mTiea. 
In each series the ratio is 3. 

451. The terms of a progression are the numbers of 
which it consists. The^^r^^ and Icisi terms are called the 
extremes^ and the other terms the means, 

452. The following are the elements considered in 
arithmetical progression and the symbols used : 



1. The first term, (a). 

2. The last term, (;). 



3. The common difference, (d). 

4. The number of terms, (ti). 



5. The sum of all the terms, (s). 

453. Any three of these quantities being given, the other 
itoo may be found. 

__ ( J5 — (n — 1) X d . Ascending series. 
"~ \l + {n — 1) X d* Descending series. 

The first term is eqttal to the last term minus or plus the 
produ-ct of the number of terms less /, by the common differ* 
ence, according as the series is ascending or de%c(^ud<vYv^. 
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-_ja + dx (n — !) • Asceoding series. 
^(a — dx(w. — !)• Descending series. 

The la%t term is equal to the first term, plus or minus ths 
product of the commoji difference by 1 less than the number of 
terms according as the series is ascending or descending. 

6, a = ^; or, a == ^* 

The common difference is equal to the difference of the «a?- 
tremes divided by the number of terms less 1. 

4. n = ^ - + If or^ w = , + i. 

The number of terms is equal to the difference of the extremes 
divided by the common differeiice, plus L 

The sum of the terms of an arithmetical series is equal to 
one half the sum of the extremes, multiplied by the number of 
terms. 

WRITTEN EXERCISES. 

454. 1. The first term of an increasing progression is 8, 
the common difference 5, and the number of terms 20. What 
is the last term ? 

2. The first term of a decreasing progression is 203, the 
common difference 5, and the number of terms 40. What is 
the last term ? 

3. What is the 13th term of a descending series wtesoe first 
term is 75, and common difference 5 ? 

4. What is the amount of $100, at 1%, for 45 years? 

5. The first term is 2, the last term |^ 17, and the nnmbet 
of terms is 6. What is the commou difference ? 
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6. The amount of 1800 for 60 jears^ at simple interest^ is 
|i4:160. What is the rate per cent. ? 

7. The extremes are 7 aod 43, and the common difference 
ts 4. What is the number of terms f 

8. The first term is %\j the last term is 40, and the common 
lifference is 7J. What is the number of terms ? 

9. In what time will $500, at 7^ int., amount to $885? 

10. The extreme^ are 5 and ^% and the number of terms 
12. What is the sum of all the terms? 

11. How maCny strokes does a common clock make in 1^ 
hours? 

12. What debt can be discharged in a y^r by weekly pay- 
ments in arithmetical progression, the firs^ beiiilg $24, and the 
iiafet$1224f 

455. The following are the ^ments considered in ge(h 
'netHcal progression : 

1. The first term (a). I 3. ^e ratio (f ). 

2. The last term (?). 1 4 The nnttber of tenilft (^). 

5. Thesnm ofBll the termis (^)« 

456. Any three of th^se quantities being given, the other 
two may be found. 

The following formulas or rules cover all the eases: 

_ t j 4- i***"^. Ascetiding iseriiss. 
""(/xr**-^. Descending serieifc 

In an asce'uding series divide, and in d desl^Hdifig s^ies 
multiply the last term by that power qf the ratio whoseetponent 
%8 1 leas than the number of terms. 

2. lz=i ax f •^^ ; or ? = a -^ i**»-^. 

in an ascending series fmiUiply, and in it d^eendinff series 
divide the first term by that p&foer of the ratio v^hoee eitfonetU 
iS 1 less than the number of ^erms. 
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8, T 



= '\/i 



The ratio is equal to that root of the quotient of the last term 
divided by the first, whose index is 1 less than the number of 
terms. 

_l 
a 

The number of terms less 1 is equal to tJie exponent of the 
power to which the ratio must be raised to be equal to the qtuh 
tient of the last term divided by the first. 

The sum of a geotnetrical series is equal to the difference be- 
tween the product of the last term by the ratio and the first 
term, divided by tlie ratio less 1. 

WRITTEN EXERCISES. 

457, 1. The last term is 193^ the ratio 2, and the number 
of terms 7. What is the first term ? 

2. The first term of a geometrical series is 6^ the ratio 4^ 
and the number of terms 6. What is the last term. 

3. The extremes are 2 and 512, and the number of tenps 
is 6. What is the ratio ? 

4. The extremes are 2 and 1458, and the ratio is 3. What 
is the number of terms ? 

5. The extremes are 3 and 384, and the ratio is 2. What 
19 the sum of the series? 

6. If a man were to buy 12 horses, paying 2 cents for the 
first horse, 6 cents for the second, and so on, what would they 
cost him ? 

7. A drover bought ? oxen, agreeing to pay $3 for the first 
ox^ $9 for the second, $27 for the third, and so on* What did 
thr i%st ox cost him? 



MENSURATION. 

458, Mensuration treats of the measurement of lineSy 
surfaces, and solids or volumes. 

PLANE FIGURES.* 

459. A polygon is a plane figure bounded by straight 
lines. 

The area of a plane figare is the surface included within the lines 
which bound it. 

A polygon takes its name from the number of gides which bound it, 
as follows : 





Trigon. Tetragon. Pentagon. Hexagon. Heptagon. Octagon. 

The perimeter of a polygon is the sum of its sides ; the base is the 
side on which it stands ; and the aXtitude is the perpendicular distance 
between its base and a side or angle opposite. 

460. A trigon or triangle is a polygon bounded by 

three sides, having three angles. 

c 
The base of a triangle is the side on which it is sup- 
posed to stand, as A6 ; the vertical angle is the anprle 
opposite the base, as G ; and the altitude is the perpen- 
dicular line drawn from the vertical angle to the base, 
as CD. 

461. A tetragon or quadrilateral is a polygon 
bounded by four straight lines. 

Parallel lines are lines which are equally distant from each, other at 
every point. 




e Liaee, angles, and plane flgorea, in pail^ wt^ ^«&Dk»^ csu. v^^^'^^>'^^^* 
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462. Quadrilaterals are of three kinds^ as follows : 



^— F— I- 





Parallelogram. 



Trapezoid. 



Trtpezium. 



A parallelogram has its opposite sides parallel ; a trapezoid Ivts 
only tiDO sides, parallel ; and a trapezilUH haa no two sides parallel. 

The diagonal of a quadrilateral, as shown in the figures, is a lii.i 
Joining an^ two angles not adjacent 

463. Parallelograms are of four kinds^ as follows: 



Squarf. 



Itcoiangle. 



RHoinMd. 



Rhombus. 



A square has qll it§ sides equi|i, and aU its anglejB right angles; a 
rectangle has its opposite sides equal, and all its angles right angks; 
a rhomboid has its opposite sides equal, and its angles acute and obtuse; 
% rkombUB has cM its sides «qaal. afid its angles acfute and obtuse. 

An acute angle is Isss than a right angle ; an obtuse imgle is 
greater than a right angle. 

The altitude of a parallelogram or a trapeasoid is the perpendicular 
distance between its paraUd sid^ 



THE CIRCLE. 



464, A circle is a plane figure bounded by a curved line, 
called the circumference^ every point of which is equally 
distant from a point within called the center. 

The diameter of a circle Is a line passing tiuoogh 
its center, and terminated at both ends by the ciici;im- 
ference. 

The radius of a circle is a line extending from its 
center to any point in the circumference. It is OTie half 
the dUuueter, 
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PROBLEMS. 

465* The base and altitude of a triang^le gri^^n, to 
find the area. 

1. Find the area of a triangle whose base is 26 ft and alti- 
tude 14.5 feet 

145x26 
SonmoN. —^-5 — = 188 J; hence, the area is 188^ sq. ft. 

FoBMULA : i {base x altitude) = area of triangle. 

Find the area of a triangle, 

2. Whose base is 12 ft. 6 in, and altitude 6 ft. 9 in- 

3. Whose base is 25.01 chains and altitude 18.14 chains. 

4. What is the cost of a triangular piece of land whose 
base is 15.48 ch. and altitude 9.67 ch.^ at $60 an acre ? 

5. At 1.40 a square yard, find the cost of paying a triangu- 
lar court, its base being 105 feet, and its altitude 21 yards ? 

466. The area and one dimension griven, to find the 
other dimension. 

1. Find the base of a triangle whose area is 189 sq. ft., alti- 
tude 14 ft 

189 x2 
SoLunosr. — z-. — = 27 : henoe^ tb« hoMe is 27 ft 

14 

2. Find the altitude of a triangle whose area is 20} sq. ft. 
base 9 yards. 

^uiSE.-— Divide twice the area hy the given dimension. 

Find the other dimension of the triangle, 

3. When the area is 65 sq. in. and the altitude 10 in. 

4. When the base is 42 rods and the area 588 sq. rods. 

5. When the area is 64 acres and the altitude 17 yards. 

6. When the base is 12.25 chains and tha ^is».^ fe^^^Sfc^-^ 
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467. The three sides of a triangrle ^Ten, to find its 
area. 

1. Find the area of a triangle whose sides are 30^ 40^ and 
60 ft. 

SoLunow. (30 -f40-f 50>-s-2 = 60; 60 — 80 = 80; 60-40 = 20; 
60-50=10. >v^60x30x20xl0 = 600 ft., ar«a. 

2. Find the area of a triangle whose base is 20 ft. and f aeh 
of the other sides 15 ft. 

BiTLE. — From half the sum of the three sides snhtraet each 
side separately; multiply the half-sum and the three remain- 
ders together; the square root of the product is the area. 

3. Find the area of a triangle whose sides are 25^ 36, and 
49 in. 

4. How many acres in a field in the form of an equilateral 
triangle whose sides mea&ure 70 rods ? 

468« To find the area of a paraIIeIoirPdin» 

1. Find the area of a parallelogram 16.25 ft. by 7.5 ft wide. 
Solution. 16i35 x 7.5 = 121.875 ; henoe^ 121.875 sq. ft. is the area. 

Formula : Base x altitude = area of paredlelogram. 

2. The base of a rhombus is 10 ft. 6 in.^ and its altitude 8 ft. 
What is its area ? 

3. How many acres in a piece of land in the form of a 
rhomboid, the base being 8.75 ch. and altitude 6 eh. ? 

4. A man bought a farm 198 rods long and 150 rods wide, 
and agreed to give $32 an acre. What did the farm cost? 

6. A certain rectangular piece of land measures 1000 links 
by 100. How many acres does it contain ? 

6. How many square feet in a board 16 ft. long, 18 inches 
wide at one end and 25 mche^ mdi^ at the other end ? 



MENSURATION. 297 

469. To fiud the area of a trapezoid. 

1. Find the area of a trapezoid whose parallel sides are 23 
and 11 ft., the altitude 9 ft. 

28+11 
Solution. — 5 — x 9 = 158 ; hence, 158 sq. ft. is the area, 

FoRMTTLA : \ {sum of the hoses x altitude) = area of trapezoid 

2. Bequired the area of a trapezoid whose parallel sides are 
178 and 146 feet, and the altitude 69 feet 

3. One side of a quadrilateral field measures 38 rods ; the 
side opposite and parallel to it measures 26 rods, and the dia^ 
tance between the two sides is 10 rods. Find the area. 

470. To find the area of a trapezium. 

1. Find the area of a trapezium whose 
diagonal is 42 ft. and perpendiculars to 
this diagonal> as in the diagram^ are 16 ft 
and 18 ft. 

SOLTJTION. — 5 — X 42 = 714 ; hence, 714 sq. ft, is the a/rea, 

Formttla: ^ (sum perpendic. xdioffJ) = area of trapezium, 

2. Find the area of a trapezium whose diagonal is 35 ft 
6 in., and the perpendiculars to this diagonal 9 ft. and 12j^ ft 

3. How many acres in a quadrilateral field whose diagonal 
is 80 rd. and the perpendiculars to this diagonal 20.453 and 
60.832 rd. ? 

To find the area of any regular polygon, multiply its perimeter, or the 
sum of its sides, by the perpendicular falling from its centre to one ol 1 
its sides. I 

To find the area of an irregular polygon, divide the figure into tri- 
angles and trapeziums, and find the area of each separately. The buil. 
of these areas will be the area of the whold i^oY^^oni* 
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471. The diameter or circumference of a circle giveiiy 
to iiud the other dimension. 

1. Find the circum. of a circle whose diameter is 20 in. 
Solution.— 20 in. x 3.1416 = 62.832 in., the evmimfermce. 

2. Find the diameter of a circle whose circumference is 
62.832 ft 

Solution.— 62.832 ft. -«- 3.1416 = 20 ft., the diameter. 

^ (1. Diameter x 3.1416 = circumference. 

' \ 2. Circumference -^ 3.1416 = diameter. 

3. Find the diameter of a wheel whose circum. is 50 ft 

4. What is the diameter of a tree whose girt is 18 ft 6 in. f 

5. What is the radius of a circl » whose circum. is 31.416 ft? 

6. Find the circumference of the greatest circle that can he 
drawn with a string 14 inches long, used as a radius. 

473. To find the area of a circle, when both its diam- 
eter and circumference are given^ or when either is 
g^ven. 

1. Find the area of a circle whose diameter is 10 ft. and 
circumference 31.416 feet 



Solution.— 31.416 ft. x IOh-4 = 78.54 sq. ft., area. 

2. Find the area of a circle whose diameter is 10 ft 
Solution. — 10 ft.* x .7854 = 78.54 sq. ft., area. 

3. Find the area of a circle whose circum. is 31.416 ft 

Solution.— ^1.416 ft. •*- 8.1416 = 10 ft, diam. ; 
(10 ft.)» X .7864 = 78.54 sq. ft., area. 

•CI . j ^' ^ {diameter y. circumference) = area. 

' \ 2. Square of diameter x :P!S54: = area. 

4. Find the area of a cireular pond, its circum. being 200 ch. ? 

5. The distance around a circular park is 1^ miles. How 
many acres does it contain ? 

6. How much land in a circular garden^ that requires 84 rd. 
of fencing to inclose it? 
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4T3. To find the diameter or eircaniference pf a cir- 
cle, wli^ii the area is given. 

1. Wl^t is the diakmeter of a cirele whog^ area is )319.4:72 ? 
1319.472 



SOLunpir. iyog^ - = 1«W ; ^\m^ = 40.987 + , the Okmeter. 
2. What is the eircamfeiance of a circle whose area is 19.635 i 

BoumQu. 1^ = 6.25; ^6.26 == 2.6, radius; 

2.5 X 2 X 8.1416 = 15.708, the dreuntference. 



FoiUCULAS 



1- \ / -T^^n = diameter. 
V .7oo4 

^- A / ^mr^ X 3 X 3.1416 = ari?ww/55re»(je. 
L V 3.141o 



3. The area of a circular lot is 38.4846 sq. rd. Find its 
diameter. 

4. The area of a circle is 78.75 sq. yd. I^d its diameter 
and its pircumference. 

5. The area of a circle is ^86.488 square feet. Required the 
diameter and the circumference. 



SOLIDS.* 

474. A prism is a solid whose bases are equal and par^ 

allel polygons, and whose sides are parallelograms. 

The planes which bound a solid ai«e called faces, and tiieir intersec 
tions edges. 

The altitude of a prism is the perpendicular distance between iU 
bases. 

A prism is triangular, guadrangalar, pentagonal, etc> according as its 
bases have three sides, /ot^ sides, five sides, etc. 

* For some other deflnitions, see page IQSl 
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475. A cylinder ia a body bounded by a unifonnly 
curyed snrface, its ends being equal and parallel circles. 

The oltitade or axis of a c/linder Is the line joining the ceulen ol 
the bases or ends. 

476. A pyramid is a body baring for its base a polygon, 
and for its other faces three or more triangles, which termi- 
nate in a common point called the vertex. 



B ^ 




477. A cone is a body having s circular base, and whose 
convex surface tapers aniformly to the vertex. 

The altitudd of s pjn^mld or or a cone is the perpendicolar distance 
from its vertex to the plane of its base. 

TheSlsnt he^ht of appramfdiBthe perpendicniu distance from its 
vertex to one of tlie sidesof the base; 
of B cane, is a straight line from the 
vertex to tlie cireumf. of the base. 

The ftuatiun of a pp^amid or 
cone is that part which remains after 
cutting off the top bj a plane parallel 
to the base. 



^L 
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478. A sphere is a body bounded by a uniformly euired 
foce, all the points of which are equally distant fi'om a point 
within called the cm%ter. 

The diameter of & sphere Is a Btraigltt line pass 
lag thioogh the canter of the apheto, and (ermiaated 
at both ende bj its surfoce. 

The radius of a epbera ja a etraight line drawn 
'rom the center to aaj' point in the anrface. 

PROBLEM S. 

4c%^t To find the convex surf, of a prism or cj-tlnder. 

1. Find the area of the convex gnr- 
Eoce of a priam whose altitude is ? ft., 
and its base a pentagon, each side of 
which la 4 feet. 

BoiiDTios. — 4 ft X 6 = SO ft., perimeter. 

20 ft. X T = 140 8q. ft., convta ittrfaee. 

3. Find the area of the conyex sur- 
face of a triangular prism, vhose alti- 
tude is S^ feet, and the sides of its 
base 4, 6, and 6 feet, respectively. 

SpLunoir.— 4 ft +6 ft. +6 ft. = 16 ft., pe- 
rimeter. 

IB ft. X 8J = 1371 »q- 't- . «»»«« mifaee. 

3. Find the area of the convex sur&ce of a cylinder whose 
altitude is 2 ft 5 in., and the circum- 
ference of its base 4 ft 9 in. 

BoLunON.— 3 ft. S in. = S9 in. i 4 ft In. 
= 67 hi. 

57 in. X 29=1653 sq. in. = 11 aq. ft. «9 sq. 
Inehea. canttx eurfaet. 





FoBUtTLA : Perimeter of hose x altitude = convex s 
To find the entire aniface, add the area of the baaea or ends. 



\rface. 
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4. If a gate 8 fk. high and 6 ft. wide revolte upon a point 
in its center^ what is the entire surface of the cylinder de- 
Bcribed by it ? 

5. Find the enperficial contents^ or entire surface of a prism 
8 ft. 9 in. long, 4 ft. 8 in. wide, and 3 ft. 3 in. high. 

6. Find the entire surface of a cylinder formed by the reTO* 
Intion about one of its sides of a rectangle that is 6 ft 6 in. 
long and 4 ft. wide ? 

7. Find the entire surface of a prism whose base is an equi- 
lateral fcriangle, the perimeter being 18 ft, and the altitude 
15 feet? 

480. To find the Tolumd of any prisiA or cylinder 

1. Find the Tolume of a triangular prism, whose altitade is 
20 ft.> and each side of the base 4 ft. 

SoLUTXON.^The area of the base is 6.4^ sq. ft. (465). 
6.928 sq. ft. X 20 := 138.66 ca. ft., xnlume. 

2. Find the yolume of a cylinder whose altitude is 8 ft. 6 in., 
and the diameter of its base 3 ft. 

SaLTJTio».— 8« X .7854 =s 7.0686 sq. ft., area of lam (472). 
7.0686 flq. ft. x 8.5 » 60.088 cu. ft., iKHume. 

Fobkula: Area of Iom'^^ altitude = volume. 

3. What is the Tolume of a log 18 ft. long and 1^ ft fai 
diameter ? 

4. Find the solid contents of a cube whose edges ure 6 ft. 
6 in. ? 

5. Find the cost of a piece of timber 18 in. sclniire and 
40 ft. long, at $.30 a cubic foot. 

6. What is the value of a log 24 ft long, of the areiags 
cjrcamference of 7.9 fU, at 1.45 ^ cubic foot ? 
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481« To find the convex gnrflice of a pyramid or cone. 

1. Find the convex surface of a triangular pyramid, the 
jslant height being 16 ft, and each side of the base 5 feet. 

SOLTjnoir.— (5 fk. +5 ft. +5 ft.) xl6-f-2 = 120 sq. ft., wnmex mrface. 

2. Find the conrex surface of a cone whose diameter is 
17 ft. 6 in., and the slant height 30 ft. 

Solution.— 1T5 ft. x 3.1416 = 64.978 ft., dreumferenee 
1)4.978 ft. X 80-1-2 == 324.67 sq. ft., cmoex mrfoM, 

FoBMTTLA : Perim, of hose x 1^ slant height = cdnvex surfi 

To find the enSvre sorface, add to thlls product the area of the baise. 

3. Find the entire surface of a pyramid whose base is 8 ft 
6 in. square, and its slant height 21 feet 

4. Find the entire surface of a cone the diameter of whose 
base is 6 ft 9 in. and the slant height 45 feet 

482. To find the volume of any pyramid or cone* 

1. What is the Tolume, or solid contents, of a square pyrnr 
mid whose base is 6 ft. on each side^ and its altitude 12 ft 



Solution.— 6 x 6 x 12-t-3 = 144 ca. ft., 'odume. 

2. Find the volume of a cone, the diameter of whose base 
is 5 ft and[ its altitude lOi^ ft 

Solution.— 6* ft. x .7854 xiOln-a = 68.73} cu. ft., 'colume. 

Formula : Area of lose x j altitude = volume. 

3. Find the solid contents of a cone whose altitude is 24 ft, 
tnd the diameter of its base 30 inches. 

4. What is the cost of a triangular pyramid of marble, 
whose altitude is 9 feet, each side of the base being 3 feet, at 
%^ per cubic foot ? 

5. Find the volume and the entire surface of a pyra- 
mid whose base is a rectangle 80 ft. by 60 ft, and th:e edgea 
which meet at the yertex are 130 i^^t* 
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483. To find the convex snrface of a frustum of a 
pyramid or of a cone. 

1. What is the convex surface of a frustam of a square pyr- 
amid; whose slant height is 7 ft. , each side of the greater hase 
^ ft., and of the less base 18 inches ? 

SoLunoN.— T he pe rimOer of the grater base is 16 ft., of the less, 6 ft 
16 ft. +6 ft X 7-*-2 = 77 sq. ft., convex mrface. 

2. Find the convex surface of a frustum of a cone whose 
slant height is 15 ft., the circumference of the lower base 30 ft, 
and of the upper base 16 ft. 

Formula: Sum of perimeters xi slant height = conv. surf. 

To find the entire surfiice, add to this product the areas of both ends. 

3. How many square yards in the convex surface of a frus- 
tum of a pyramid, whose bases are heptagons, each side of the 
lower base being 8 ft., and of the upper base 4 ft., and the 
slant height 55 ft. ? 

484. To find the Tolume of a frustum of a pyramid or 
i3one. 

1. Find the volume of the frustum of a sq. pyramid, whose 
altitude is 10 ft., each side of the lower base 12 ft., and of the 
upper base 9 ft. 

Solution.— 12« + 9« = 225 ; (225 + ^144781) x 10^ r= lllO; hence. 
1110 cu. ft is the volume. 

2. How many cubic feet in the frustum of a cone whose 
altitude is 6 ft. and the diameters of its bases 4 ft and 3 f t. ? ( 

Rule. — To the sum of the areas of both bases add the square 
root of the product, and multiply this sum by one-third of the 
altitude, 

3. How many cu. ft. in a piece of timber 30 ft long, the 
greater end being 15 in. square, and that of the less 12 in. ? 

4. How many cu. ft. in the mast of a ship, its height being 
50 ft., the circumference at one end 5 ft and at the other 3 ft ; 
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485. To find the »urflsM5e of a sphem. 

1. Eind the surface of a sphere whose diameter is % in. 
6pi.UTiON.~9' X 3.1416 == 254.4096 ; hence, 346.4696 sq. in., muffmoe. 

Formula : Diametef^ x SJilS = surface of sphere. 

2. What is the surface of a globe 3 feet in diameter ? 

3. Find the surface of a glpbe whos^ nidiafi ifl 1 foot. 

48Q* To find th» Toliime of a sphere. 

1. Find the yolume of a globe whoso dia^etpr is 30 in, 
SoLimON.— 18* X .5236 = 3058.6352 ; henee, 3053.6352 co. ft., M^nnft 

J^owiTLA.: Diametef* X .6236 = volume (f sphere. 

2. Find tiie yolnme of a globe whose diameter is 30 in* 

3. Find the solid contents of a globe whose ladins is 5 yd. 

487; GtJB^ging ia the process of finding the capaciiy or 
Tolcune of casks and other yessels. 

For oidinarf pnipoees the diagonai, rod kk iiaed, 
wMch gives only approximate results. 

A cask is equivalent to a ejriinder having the 
same length and a diameter equal to the meom 
diameUr of the cask. 

To find the mean diameter of a cask {nearly), 

BuLE. — Add to the head diameter f , or, if the staves are hut 
little curved, .6, of the difference between the bead an4 iung 
diameters. 

To find the volume of a cask in gallons : 

Rule. — Multiply the square of the mean diameter by the 
length {both in inches) and this product by .0034. 

1. How many gallons in a cask whose head diameter is 
S4 in., bang diameter 30 in.^ and its length 34 inches? 

Solution.— 24+ (30-24 x f) = 28 in., mean diamOer. 
23^ x34 X .0034 = 90.63 gaL, eapaeUy. 
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2. What is the yolnme of a cask whose length is 40 in.^ the 
diameters 21 and 30 in. respectiyely ? 

3. How many gallons in a cask of slight cnrvatnie, 3 ft 6 in. 
long, the head diameter being 26 in., the bnng diam. 31 in.? 



METRIC SYSTEM. 

488. The metric system of weights and measnres iB 
based npon the decimal notation. 

489. The meter is the lose of the system, and is one ten" 

milVmUh part of the distance on the esurth's snrface from the 
equator to the north pole, and is equal to 39.37079 inches. 

490. The metric system has three standard units ; viz^ 
the metier (mee'ter) or unit of length, the li'ter (lee'tor), oi 
unit of capacity or volume, and the gram, or unit of wtighL 
The ar and ster are the units of square and cubic measaienh 

Each of these units has its multiples and sub-multiples* 

491. The multiple units 9 or higher denomination& 
are formed by prefixing to the standard unit the Greek numer* 
als, dXk'a (10), Mk'to (100), UTo (1000), mpr^ia (10000). 

492. The mib^multiple units^ or lower denominn^ 
tions, are formed by prefixing to the standard unit the Lati? 
ordinals, dUc'i (^), cWi {^)y mU'li (nftnr)- 

Hence, it is ajyparent from the name of a unit, wltetlier it is greater 
or les8 than the Ettandard unit, and also haw many Umei. 

Thas»l deka-meter (2>ni.) denotes 10 meters; 1 hekto-meter {Hm\ 

100 meters; 1 kilo- meter {Km.\ 1000 meters ; and 1 myria-meter (Mm.y 

10000 meters. Also, 1 deci-meter (dm.) denotes ^ (.1) of a meter ; 1 oend- 

meter (cm,), ^ ^.01) of a meter ; 1 millimeter (mm.), y^^ (-001) of a 

uieter. 
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493. The following diagram shows how the tables are 
formed: 

Mm A ^ ^ 



Centi 
Bed 

Deka 
Hecto 
Kilo 
Myria 



>■ Metbb. 



» Ab. 



*■ Steb. 



» LrrKB. 



- Gram. 



494. The metric system being based upon the decimal scaU^ 
the denominations correspond to the orders of the Arabic no- 
tation, and hence are written like United States money^the 
lowest denomination at the right. Thas, 



S 

5 



6 

i 



4 
i 



§• 



7 



m 

o 



ii 

. 6 



5 



M 
3 






I 



s 



I r 



8 

i 



The nnmber is read, 67015.688 fTM'torf. It may be expresscid in difRsr- 
ent denominations by placing the decimal point at the right of thb 
required denomination, and writing the name or abbreviation after th« 
figures. 

Thus, the above may be read, 670.1($688 Hm. ; or 67.015688 Em. ; o» 
670156.88 dm. ; or 6701663.8 cm. ; or it may be read, 

6 Mm. 7 Em. Hm. 1 Dm. 5 m. 6 dm. 8 cm. 8 mm. 

Write 3672.045 meters, and read it in the several orders ; 
read it in kilometers; in hektometers; in dekameters; in 
decimeters ; in centimeters. 

The names miU, cezit, and dime, used in U. S. money, correspond to 
mini, centi, and ded in the metric system. Hence, the eagle might be 
called a deka -dollar, since it is 10 dollars ; the dime, a ded-doilar, since 
it is -^ of a dollar^ etc. 



MEASURES OF LENGTR 

495. The materia tlie imit of length, and is 
equal to 39^7 in., or 1.0986 yd. -»-. 



Mstrlc 

Id Hn'li-me'teM : 
10 CSn'ti-me'ten ; 
10 DSclnWtBn 
10 Mb'tehs 
10 DSkVme'taiB ' 
10 HSk'to-mS'ten : 
10 Ello-me'ten 



1 Mmi-mStec. 
1 Cgn'ti-mfftar. 
1 DScl-mS'ter. 
1 Me'ter. 
1 Dek'a-me'ter. 
1 HSk'to-mS'tw. 
1 El'lo-uifi'ter. 
1 Hyr-ia-niS'ter. 



Sjmbola, CAVihiM, 



Km. .S3U DiL 
Mm. 8.314 " 



Unite of length fonn KHOria of tm»; heaMq.in writing' 
nnmbera «xpTesnng length, one dedmal pkce muBt; be 
alloirad for eacb dfiDomio&tion. 

Thns, 9052 mnii maf be written 965.3 cm., or 9CS2 dm., 
or9.6S2iQ..DT.»0BaDiii. 

1. The m^ter is vwd in mesMuing dibits uid abort 



3. The kflo-mfier iscommonly nsed for measuring Um; 
distAncos, And is about | of a commoD mile. 

3. The eintUmtter and mi^XinStor ore used lij nw- 
diauica and othen tor flunu<« Imgths. 

4. Id boMiiMB, dlifinngton are osnallf expreMed in. 
eXn'ti tn^tvn. 

B. The dtti^maer, Mkto-ii^iT, and lajh^tn.mS'ter are 
•eldom used, bat their toI ow ate e^rcnaod aa keUt-mSUr*. 

Bead the foUowing : 
3.9 ra. 346 Dra. 451 Hm. 

36 dm. 57.9- Hm. B98.7Km. 13.043 Km. 

438 cm. 479.6 m. 105.6 Dm. 500.032 m. 

Write the folTowing, expressing each in three denominatioim: 
a. 24379 dm.; 15032036 cm.; 2475064 mm.; 30471 Dm. 
3. 6704 Urn. ; 85 Km. ; 120000 m. ; 780109 om^ ; 75 m. 



1^ 
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^06. The giguare meter is the unit 
of orAitkory surface measur^^ and is 1.196 
sq. yd,, or 10#764 sq. ft 

1 Sq. Mil'li-mS'ter. tq. mm. .00156 ■). la. 

100 Sq. Mini-mS'teTS = 1 Sq. CSn'ti-mS'ter. sq. em. .156 sq. in. 

100 Sq. C6ii*'ti.toS'tei« = 1 Sq. D6c'i.in6'ter. aq, dm. IM sq. in. 

100 Sq. Dec'l-me'ters = 1 ^. M^ter. tq.m. 1.196 sq. y^ 

4&7« The €99* IB the unit of landuieastire^ and is a«qium 
whose side is 10 meters, and contaitis 100 sq. meters. 

1 Cgn'tar (ca.) = 1 Sq. MS'ter. «g. m. 1.196 sq. yd. 
100 Cgn'tare = 1 Ar. a. 119.600 flq. yd. 

100 Abs = 1 Hgk'tar. Ea. 2.471 aoEes. 

1. The meter is used in measariiitg cloths and eh/oH distanees. 

2. The kHo^meteTt e^MsX to.f of a mile, nea^y* is- ased. for measuring 
2tm^ distances. 

3. The d^Uir is ^ of an &r; the dSkf&r is 10 a.; 
an acre is 40 ftrs^ nearly. 




498. The cubic meter is the unit of 
ordinary «dK3 measures. i «,. <»»., exact aixe. 

1 CtL'Mnai-mS'ter. «i£. mm. .000061 en.' in. 
1000 Cn. MHIi-me'tere =^1 Cu. CXn'ti-mS'ter. tu. em. .061 cu. in. 
. 1000 On. Cfin'ti-me^ters = 1 Cu. BSc'i^me'ter. eu. dm. .0853 cu. ft. 
1000 Ca.4>gc'i-mS'ters = UCu^^Me^ter. cu. m. .fi6Jai66 co. ft 

499. The ster is the unit of wood or stone measures, and 
is 9kCuMc metsr, equal to 35.3166 cu. ft., or .2759 cord. 

1 mtyi-slSr. ds. 3.58 on. tt. 
10 DSc'i-stdfs = 1 Mef»f. s. 85.816 en. ^. 

10 Stkbb = imk'ii^mT. Ds. 2.759 cold. 

1. The square and cuhic measures are only the squares and evbes ot' 

the measures of length, 

2. Thect^ie(2eci-md<eriBcaUedan-<eri^heniiseda0aaidtof%ii^of 

of dfy measures. 
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MEASURES OF CAPACITY. 

500. The IVter is the unit ofca- 
pacity^ both of liqaid and of dry 
measareSy and is equal in yolume to 
1 cu. dec' Urns' tevy equal to 1.0567 qt. 
liquid measure, or .908 qt. dry meas. 




JH'V M. lAquia Jf . 



1 Mil'li-li'tep. 
10 MU'li-irters. = 1 Cgn'ti-li'ter. 
10 CSn'ti-irtere = 1 D6c'i-li'ter. 
10 DSc'i-irterB = 1 Li'ter. 
10 Li'TBBS = 1 DgkVirter. 

10 DSk'a-irters = H6k'to-irter. 



<( 



ml, .061 cu. in. 

cL .61 

dl. 6.10 
L .908 qt. 

Dl, 9.081 " 

El. 2.837 bu. 
37 ba. 



.27 a. dr. 
.388fl. OS. 
.845 gi. 
1.0567 qt 
2.64175 gal. 
26.4175 " 



264.175 « 
2641.76 " 



10 HSk'to-U'tera = 1 Kn'o-lfterorBter. Kl. yf^^ ^*^* , I- 

i 1.308 cu. yd. ) 

10 Kiro-irters = 1 Mjhr'ia-irtep. Ml, 283.72 bu. 

1. The lifter is used in measuring liquids in moderate quantities. 

2. The hek^to-mter is used for measuring grain, fruit, roots, etc., in 
large quantities, also wine in casks. 



MEASURES OF WEIGHT. 



501. The gram 

weight of a cu. cen'ti- 
A gram is equal to 



is the unit of weight, and is eqnal to the 
me'ter of distilled water. 
15.432 gr. Troy, or .03527 oz. Avoir. 









1 Mirii-gram. 


mg. 


.01543 gr. Tr. 




10 MO'li-grams 


= 


1 Cen'ti-gram. 


eg* 


.1643+ " 




10 CSn'ti-grams 


= 


1 Dgc'i-gram. 


dg. 


1.5432+ *• 




10 Dgc'i-grams 


= 


1 Gram. 


ff- 


K 15.432+ " 

J. 08627+ OB. At. 




10 Gbahs 


::r 


1 DSk'argram. 


Dg, 


.3527+ " 




10 Dgk'a-gram0 


= 


1 Hgk'to-gram. 


Hg, 


8.5274+ " 




10 Hgk'to^grams 


= 


( Kiro-gram, ) 
^ 1 or hil'o. i 


Kg, 


( 2.6792 lb. Tr. 
J 2.2046+ lb. Av. 




10 Kil'o-grams 


= 


1 Myr'ia-gram. 


Mg, 


22.046+ ** 




100 Kn^'os 


z= 


1 Quin'tal. 


c. 


220.46+ '* 




10 QuintaJiB 


= 


1 ToMieeLVx^Qit ToYi« T. 


2204.62 -f ** 


r 










— 
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1. The gram is used for weighing letters, fiTold, silver, medicines, and 
aU small, or costly articles. 

2. The kU' 0-gram or kU'o is the unit of eonmion weight in trade, being 
a trifle less than 2\ lb. Avoir. 

a 1 kU'o^ram = 1 «.. d^im^'ter = 1 K'fer = jJJ^ JJ- ^^ 

4. 15 grams are taken as ^ an (?ua<^ at the U. S. Post Office. 
6. The ton is the weight of a eu, m. of water, and is used for weighing 
rery heavy articles, being about 204^ lb. more than a common ton. 

502. Units of length, of capacity, and of weight, form a 
Bcale of te7is (10) ; hence, each order of units will occupy ons 
place, 

503« Units of square measures form a scale of hundreds, 
100 (10 X 10) ; hence, two places must be allowed to each order. 

504« Units of solid measures form a scale of thousands, 
1000 (10 X 10 X 10) ; hence, three places must be allowed to 
each order. 

505. To add, subtract, multiply, and divide metric 
denominations* 

1. What is the sum of 314.217 m., 53.062 Hm., and 225 cm.? 
SoLimOK. 814.217 m.-f 5306.3 m. +2.25 m. = 6622.667 m. 

2. Find the difference between 4.37 Km. and 1246 m. 
SOLimON. 437 Em. — 1.242 Em. = 3.128 Em. 

3^ How much cloth in 8^ pieces, each containing 43.65 hl? 
SoLUTiozr. 43.65 m. x 8.25 = 360.1125 m. 

4. How many garments, each containing 3.5 m., can be 
made from a piece of cloth containing 43.75 Dm. ? 

Solution. 437.5 m. -i- 3,5 m. = 125 times ; hence, 125 garments. 

All computations in metric numbers are similar to those 
in integers and decimals, or in U. 8. money. 

6. Add 7.6 m., 36.07 m., 125.8 m., ^cA^AfJtn \ssl. 
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6. 'Express as meten and add 475 dm., 3241 cm., sm^ '/25 inin. 

7. Add 56.07 m., 1058.2 dm., 430765 cm., 603458 m., and 
express the result in kflometers. 

8. From ai25 Km. take 3276.4 m. 

9. How many meters of ribbon will be required to make 33 
badges, each containing 40 centimeters ? 

10. What win be its cost, at 15 cents b meter ? 

IL YaA the difference between 25.3 Km. and 425.25 m. 

12. If an engine rons 36.8 Km. in an hour, how far does it 
ran between 8 o'clock and 12 o'clock ? 

13. In 15 sq. Hm. how many sqaare meters? 

14. Whatisihesnrfoceof a floor 12 m. long and 7 m. wide? 

15. Add 8 times 4 Ha., 7 times 9 a., and 12 times 14 ca. 

16. What is the area of a piece of land 42 Dm. long and 
116 Dm. wide ? 

17. How many meters of carpeting .6 m. wide will coyisr » 
fio(N* 8 m. long and 5.4 m. wide ? 

18. From 36 en. m. subtract 8 times 42 ca. dm. 

19. How many cubic meters of bric^k in « wall 16 m. long 
8 m. high, and 8 dm. thick? 

20. How many OIL meters of earth must be r^noYed in^dig 
ging a cellar 16.5 m. long, 8.2 m. wide, and 3.2 m. deep ? 

21. In a pile of wood 9.3 m. long, 2.8 m. high, and 1.5 m. 
wide, how many sters, and what is its value, at $2.75 a ster? 

22. Find the sum of 175 1., 25 HI., 42 cl., and 16 dl. 
'23. From 6 times 25 HI. take 15 times 36 1. 

24. Divide 5 HI. of com equally among 25 personis. 

25. From a cask of Wine oontaining 2 HI. <rf wine, 125 I 
were drawn out. How much remained? 

26. How many HI. of wheat ean be put mto a bin v8 m 
long, 2 m. wide, and 1.5 m. deep ? 

27. Change 16.5 T. to kilos; to grams; to decigrams. 

28. If coffee is $.80 a kilo, what will 5 quintals cost? 
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50G« Units of the me^Wc system are changed to tinits of 
the e;ommo/» system by using the equiyaknts in the preceding 
tables. 

507* Units of the common system are changed to units of 
tlie metric system by using the equivalents in the f ollowipg 

Table of EqcnvALEinB. 



lAn^T Medsuf^. 



llnch 


= 


2.54 Centimeters. 


-IFoot 


■=r 


.9048 Meter. 


lYard 


:^ 


.9144 Meter. 


IRod 


^z 


6.029 Meters. 


i Mile 


2^ 


1.6093 Kilometers. 



Square Memures. 

ISq.lnch = 6.4528 8q. Centim. 
1 Sq. Foot = .0929 Sq. Meter. 
1 Sq. Yard = .8361 Sq. Meter. 
1 Sq. Rod = 25.293 Centars. 
i Acre = 40.47 Ats. 
ISq.MOe =259 Hektan. 



Solid M€€Mure. 

1 Cu. Inch = 16.387 Co. Oentim 
1 Co. Foot = 38.817 Co. Dedm. 
1 Cu. Yard = .7645 Cu. Meter. 
ICord = 8.624 Sters. 

Mett^ures of Capkidty. 

1 1B1. Onnoe= ;02958 Liter. 

1 Liq. Qt. = .9463 Liter. 

1 Gallon = 8.785 Liters. 

IDryQt. = l.lOl Liters. 

1 Bushel r= .85243 Hectoliter. 



1 Grain Tr. 
1 Ounce Tr. 
1 Pound Tr. 



Measures of Weight. 

1 Ounce Ay. 
1 Pound Av. 
ITon 



.0648 Gram. 
81.103 Grams. 
.87824 miogram. 



28.85 Grams. 
4536 Kilogram 
.907 Tonneau. 



WRITTEN EXERCISES. 

508. 1. How many feet in 24.5 m.? In 472 cm. P 

2. How many mfles in 6000 in. ? In 400 Km. ? 

3. How many meters in 75 yd. ? In 18 yd. 1 ft. 6 in.? 

4. In 436 are, how many acres ? How many sq. rods ? 
6. In 3588 sq. yd. how many sq. m. ? How many ars ? 

6. In 13 gal. 3 qt. 1 pt 3 gi. how many liters? Han 
many HL ? 
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7. How many grams in 6 lb. Troy ? In 6 lb. Avoir.? 

8. How many square metres of plastering in a room 18 ft 
6 in. long, 14 ft. wide, and 9 ft 6 in, high ? 

9. Bonght 454 bn. of wheat, at $3 a bnshel, and sold the 
same at $8. 75 per hektoli ter ; how many hektoliters did I sell J 
Did I gain or lose, and how much ? 

10. Find the weight of a barrel of flour (196 lb.) in Kg. 

11. Find the cost of a carpet for a room 10.5 m. long and 
8.4 m. wide, if the carpeting is 84 cm. wide and costs 12.75 
a meter. 

12. What is the cost of a building lot 75 m. long and 62 m. 
wide, at $40 an ar ? 

13. What will be the cost of a pile of wood 15.7 m. long, 
3 m. high, and 7.52 m. wide, at $1.50 a ster? 

14. How many meters of shirting, at $.18 per m., must be 
given in exchange for 250 HI. of oats, at $1.20 per HI. ? 

15. A lady bought 40.5 m. of silk in Paris. What would 
be its value in Boston, at $4.75 per yard ? 

16. How many sters of wood can be piled in a shed 8.5 m. 
long, 5.8 m. wide, and 4.2 m. high ? Find its value, at $3.25 
a cord. 

17. A farmer sold 540 HI. of wheat, at $2 a bushel, and in- 
vested the proceeds in coal at $7 a ton. How many tons did 
he buy? 

18. Find the cost of excavating a cellar 18.3 m. long, 10.73 m. 
wide, and 3.4 m. deep, at 20 cents a ster. 

19. If a field produces 40 HI. of oats to the hektar, how 
many bushels is that to the acre ? 

20. How many liters will a cistern hold that measures on 
the inside 5.5 ft long, 4 ft 6 in. wide, and 4 ft deep ? 

21. A dray is loaded with 60 bags of grain, each bag hold- 
ing 8 Dl. ; allowing 75 K. of grain to the hektoliter^ what is 
the weight of the load in metric tons? 



FRENCH AND SPANISH MEASURES. 

509. The old French linear and land measures 

are used quite generally in Louisiana and in other French 
settlements in the United States. 

Table. 

13 lines = 1 Inch. 6 Feet = 1 Toise, 

12 Inches = 1 Foot. 82 Toises = 1 Arpent 

1024 Square Toises = 1 Square Arpent. 

The French foot equals 12.79 inches, American meas., nearly. 
The Arpent is the old Frendi name for Acre, and contains very nearly 
} of an American acre. 

Example. —A sugar plantation on Bayou Teche, La., has a 
frontage on the bayou of 17 arpents 11 toises 4 ft. 8 lines, and 
a depth of 184 arpents 22 toises 3 feet between parallel lines. 
What is the area in French measure ? What is the equivalent 
in American measure ? 

. j 3237 sq. arpents 354 sq. toises 20 sq. ft. 24 sq. in. 
' I Equiv. in Am. meas., 3083 A. 73 P. 7f sq. yi 

510. In Texas, Kew Mexico, and in other Spanish settle- 
ments of the United States, the following denominations of 
Spanish land measure are almost universally used^ 
outside of incorporated cities, for measuring lands: 

Table. 

12 Dots = 1 line. 12 Inches = 1 Foot 

12 Lines = 1 Inch. 3 Feet = 1 Vara. 

5000 Varas = 1 Leagae. 

Also, 1000000 Sq. Varas = 1 Labor' = 177.136 acres (Am. meas.) 
26 La-bors' = 1 Sq. League = 4428.4 
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Also, 5000 Vans Square = 1 Square League. 

1000 Varas Square = 1 La-bor' = i/^ Sq. Lea^roe 
5645.876 Square Varas = 4840 Sq. YcL = 1 Acre (Eug.) 
664.5376 Square Varas = 1 Sq. Ch. = ^^ Acre 
1900.8 Varas Square = 1 Section = 640 Acres 

The Spanish foot = 11.11 + in. (Am.) ; 1 Vara = 88^ in. ; 108 VaiM 
= 100 Yards ; and 1900.8 Varas = 1 mile. 

" Labor' " in above tables is accented 6ii the last syllable. 

Example. — A Spanish grant in Texas has a front on the 
Kueces Biver of 3^ lea^, with a depth between paiallellines of 
12 lea. on the north boundary line^ and of 12 lea. 3d0 varas on 
the south boundary line. What is the area in Spanish meas- 
ure ? What is the equivalent in AmerioaD Hieasure ? 
142 leagues 3 la-bors' 62500 sq. var^. 
Equiv. Amer. meas., 291 sq. mi. 295 A. 44 sq.td. 
19 sq. ydi 3 sq. ft 34.56 sq. in. 



SUPPLEMENTARY PROBLEMS. 

611. The following practical problems are given for those 
who desire further application of the principles and rules 
previously taught. 

1. Sold 20900 feet of timber for $339. 62^, and gained 
thereby $78. 37^. What did it cost per C? 

2. What cost 3 T. 17 cwt. 20 lb. of hay, at $22| a ton ? 

3. A farmer exchanged 28 J^ bu. of oats worth $.75 per 
bushel, and 453 lb. of middlings worth %\\ per hundred, for 
12520 lb. of plaster. What was the plaster worth per ton ? 

4. Bought 27^ bbl. of sugar for $453.75, and sold it at a 
profit of $4.62^ a barrel. At what price was it sold ? 

5. In £6 10s. lOd. how many dollars TJ. S. currency ? 

6. Find the value in Troy weight of 9 lb. 10 oz. Avoir. 

7. Find the value in integers of | of 3f A. 
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8. A physician bought 1ft 10 1 of quinine at $2.25 an 
ounce^ and dealt it out in doses of 10 gr. at $.12^ each. How 
much more than cost did he receive ? 

9. How large an edition of an octavo book can be printed 
from 4 bales 4 bundles 1 ream 10 quires of paper, allowing 8 
sheets to the volume ? 

10. A grocer bought 10 bu. of chestnuts at $3.76 a bushel, 
and retailed them at $.06}- a pint. How much was his whole 
gain? 

11. What length of time will elapse from 40 min. 25 sec. 
past 12 o'clock, noon, April 21, 1886, to 4 min. 36 sec. before 
5 o'clock, A. M., Jan. 1, 1888 ? 

12. How many years> months, and days from your birthday 
to this date ? 

13. An excavation 58 ft. long, 37 ft. wide, and 6 ft. deep 
is to be made for a cellar; after 471 cu. yd. 16 cu. ft. 972 
cu. in. of earth have been removed, how much more still 
remains to be taken out ? 

14. The longitude of Pekin is 118** east, and of Sacramento 
City 120** west ; what is the difference in time ? 

15. The longitude of Jerusalem is 35° 32' east, and that of 
Baltimore 76*^ 37' west ; when it is 40 minutes past 6 o'clock 
A. H. at Baltimore, what is the time at Jerusalem ? 

16. Bought 7640 bricks, at $4.75 per 1000; 26789 feet of 
lumber, at $2.75 per 100 ; and 986 feet of pine boards, at $20 
per 1000; I paid $.35 per 1000 for planing 23463 feet of 
boards. What was the whole bill ? 

17. At 20 cents a cubic yard, what will it cost to dig a 
cellar 32 ft. long, 24 ft. wide, and 6 ft. deep ? 

18. If the wall of the same cellar be laid 1^ feet thick, 
what will it cost at $1.25 a perch ? 

19. A man owns a piece of land which is 105 ch. 85 1. long, 
and 40 ch. 15 1. wide ; how many acres does it contain ? 
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20. At $3.40 per square, what is the cost of tinning both 
sides of a roof 40 ft. in length, the rafters being 20 ft. 6 in. 
long ? 

21. What is the value of a farm 189.5 rd. long and 150 rd. 
wide, at $31f per acre ? 

22. If a load of wood is 12 ft. long, and 3 ft 6 in. wide, how 
high mnst it be to make a cord ? 

23. A bin 7 ft. long, 6 ft. wide, and 5 ft. deep is \ full of 
rye. What is its yalae at $1.37}^ a bnshel ? 

24. Find the cost of 2400 ft. of boards, at $7 per M. ; 865 
ft. of scantling, at 15.40 per M.; and 1256 ft of lath, at $.80 
per C. 

25. Bought 288 bbl. of flour for $1728, and sold one-half 
the quantity for the same price I gave for it, and the other 
half for $8 a bbl. What did I receive for the whole ? 

26. If 4} bbl. of flour cost $32.30, what will 7J bbl. cost ? 

27. If .875 of a ton of coal cost $5,635, what will 9^ tons 
cost ? 

28. A gardener sold, from his garden, 120 bunches of 
onions at $.12^ a bunch, 18 bushels of potatoes at $.62^ per 
bushel, 47 heads of cabbage at $.07 a head, 6 doz. cucumbers 
at $.18 a doz.; he expended $1.50 in spading, $1.27 for 
fertilizers, $1.87 for seeds, $2.30 in planting and hoeing. 
What were the profits of his garden ? 

29. Eeduce -j^, .62J, .37-jV> i^ ^^ decimals, and find their 
sum. 

30. If 8 be added to both terms of the fraction -J^, will its 
value be increased, or diminished, and how much ? 

31. If 8 be added to both terms of the fraction J^, will its 
value be increased, or diminished, and how much ? 

32. A, B, and can do a piece of work in 5 da. ; B and C 
can do it in 8 da. ; in what time can A do it alone ? 

33. How many bushels of oats at $f a bushel, will pay for 
{ of a barrel of flour at $9^ a barrel ? 
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34. (7i+lHH-8|+3||)-(3| + ||--3f-|-14Vf) = ? 

35. A man sold a horse for 1125, and received in payment 
12^ yd. of cloth at %Z\ a yard, and the balance in tea at $.62i^ 
a pound. How many pounds of tea did he receive ? 

36. A dealer bought 240000 ft. of lumber at $15.90 a M., 
and retailed it out at $2|- per 0. What was his whole gain ? 

37. Bought 150 bbl. of flour @ $6|, and 350 bu. of wheat 
@ $1.44. Having sold 105 bbl. of the flour @ $8^, and all 
the wheat @ $2.06, at what price per barrel must the remain- 
der of the flour be sold, to gain $245^ on the whole invest- 
ment? 

Complete the following equations : 

38. (34 X .193 + 2.7 x .4^) -^ (4.81 — | of 1.662) = ? 

39. ($262. 90 -^ $. 56) X . 0084 + . 02| x 100 = ? 

40. ($1260 X 3.49) -^ $10.47 — $850 ^ $6.80 = ? 

41. How many rods of fence will inclose a farm J of a mile 
square ? 

42. If a grocer's scales give \ oz. short of true weight on 
every pound, of how much money does he defraud his custom- 
ers, in the sale of 3 bbl. of sugar, each weighing 2 cwt. 10 lb., 
at 12J cents a pound ? 

43. Reduce £10 18s. 6d. to United States Money. 

44. Paid $425.75 for 2^^ tons of cheese, and retailed it at 12 J 
cents a pound. What was the whole gain ? 

45. Keduce 580 francs to United States Money. 

46. Change $291.99 to Sterling Money. 

47. How many feet of boards will it require to inclose a 
building 60 ft. 6' long, 40 ft. 3' wide, 22 ft. high, and each 
side of the roof 24 ft. 2', allowing 523 ft. 3' for the gables, 
and making no deduction for doors and windows ? 

48. How many pickets, each 3 in. wide, placed 3 in. apart, 
will be required to fence in a lot 6 rd. by 14 rd., and what 
will be their cost at $2.75 per C. ? 
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49. If a man^s property is worth (1500^ and he owes #1800, 
how many cents can he pay on the dollar ? 

50. What is the valae of a field 15 ch. 75 1. long, and 12 ch. 
50 L wide^ at $64 per acre ? 

51. How many hoards 12 ft. long will he required to indese 
a field 48 rd. hy 36 rd. with a fence 5 hoards high ? 

52. There is a park 300 ft. square ; if a walk 4 ft. wide he 
made around it, within the inclosure, how many aquara yards 
will it contain ? 

53. Make a hill for lumher hought hy John Mills of Greo. 
Arnold & Co., of Duluth, Sept. 20, 1885, as follows : 

124 hoards, 10 in. hy 16 ft. @ $15 per M. 

120 " 16 '' " 14 '' " $16J 

40 planks, 2Jxl2 " 15" " $18.75 
96 joists, 3x10 ** 18" " $14 

60 scantling, 3x4 "12" " $12^ 

What is the amount ? 

54. What is the value, at $5 a cord, of a pile of wood 200 
ft. long, 30 ft. wide, and 5 ft. 4 in. high ? 

55. If 24 men, in 9 da. of 12 hr. each, hnild a wall 200 ft 
long, 6 ft. high, and 2 ft. thick, how many men, in 72 da. of^ 
10 hr. each, can build a wall 950 ft. long, 8 ft. high, and 5 
ft. thick ? 

56. A merchant pays $10050 for a stock of goods ; he sells 
them at an advance of 33^ ; the expenses connected with 
the business are $1750. How much does he gain ? 

57. A grocer bought 2 T. 14^ cwt. of cheese at $240 per 
ton, and retailed the same at 16 cents a pound. What per 
cent, was his profit ? 

58. The capital of an insurance company is $250000 ; its 
receipts for one year are $58760 ; its losses and expenses are 
$40010. What rate of dividend can it declare ? 

59. If 360 bu. of oats will last 12 horses 15 da., how long 
will 636 bu. last 18 horses ? 
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60. What per cent, is gained by buying oil at 80 cents a 
gallon, and selling it at 12 cents a pint ? 

61. A man bought a farm of 160 A. at 132 an acre ; he 
paid $200 for fencing, $150 for repair of buildings, and $18 
for improving the grounds ; at what price per acre must it be 
sold to gain 25^ on the entire cost ? 

62. The taxable property of a School District is $756000 ; 
a Union School-house is to be built, worth $24956.16 ; the 
number of taxable polls is 520, each of which is assessed 
$1.50. Allowing 3^ for collecting, what will be the tax upon 
$1.00 ? and how much will be the tax of S. P. Norton, who 
pays for 2 polls, and is worth $15420 ? 

63. Engaging in business, I borrowed $750 of a friend at 
6^, and kept it until it amounted to $942. How long did I 
retain it ? 

64. The triangular gable of a certain building has a base of 
44 ft. and an altitude of 18 ft. How many square feet of 
boards will cover the two gables ? 

65. H. Jones & Co. failed in business. They owed A 
$4000, B $5000, and $7000. Their assets amounted to 
$11536, and the charges of the assignees were 3^ on the 
amount distributed. What % did they pay ? and how much 
did each creditor receive ? 

66. A bridge company, whose stock is $28000, pays h% divi- 
dends semi-annually. The annual expenses of the company 
are $2950. What are the gross earnings ? 

67. A having a farm of 109 A,, which rents for $681.25, 
sells the same for $125 an acre, and invests the proceeds in 
Pacific E. E. 6's at 108f^, brokerage \% for .purchasing ; wiU 
his yearly income be increased or diminished, and how much ? 

68. What will be the difference in the expense of fencing 
two fields of 25 acres each, one square, and the other in the 
form of a rectangle, whose length is twice its breadth, the 
fence C03tii|g $.62^ a rod ? 
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G9« The list price of a certain size and quality of slates is 
$12 a gross. On 15 gross^ Mr. B. will give a discount of %h% 
and 10^. Mr. H. will give a discount on the same of 20^^ 
10^, and h%. In bujring of Mr. B. will I gain or lose, and 
how much ? 

70. If my rate of profit is 33^^, how must I mark goods 
for sale that cost me $1.50 ? $2^ ? $7.20 ? 18f cts. a yd. ? 
27 cts. a pound ? 07^ cts. each ? 

71. What sum must I invest in IT, S. 6% selling at 2^^ 
premium; to secure an annual income of $840 ? 

72. What is the rate of income upon money invested in %% 
bonds^ purchased at a discount of 10^ ? 

73. How many cans^ 8 in. by 6 in. by 3 in., can be packed 
in a box 32 in. by 24 in. by 15 in. in the clear ? 

74. A tank in the attic of a house is 6 ft. 6 in. long, 4 ft. 
wide, and 3 ft. 6 in. deep. How many gallons of water will 
it hold, and what will be its weight ? 

75. A man purchased goods for $10500, to be paid in three 
equal installments, without interest ; the first in 3 months, 
the second in 4 months, the third in 8 months ; how much 
ready money will pay the debt, money being worth 7^ ? 

76. On the first day of January, 1880, a man gave 3 notes, 
the first for $500 payable in 30 da. ; the second for $400 pay- 
able in 60 da. ; the third for $600 payable in 90 da. What 
was the average term of credit, and what the equated time of 
payment ? 

An%. Term of credit, 62 da. ; time of payment. Mar. 3, 1880. 

77. A young man, receiving a legacy of $48000, invested 
one-half in h% stock at 95j^^, and the other half in 6^ stock 
at 112^, paying brokerage at \%. What annual income did 
he secure from his legacy ? 

78. I sent $12300 to my agent in New York, with which 
id purchase flour at $5 per barrel, after deducting his com- 

mission of 2^%, How man^ banels of flour did I receive ? 
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79. If a merchant wishes to draw $1276 at bank^ for what 
sum must he give his note at 60 days^ discounting at 6^ ? 

80. If 8 men can perform a piece of work in 32 days^ how 
many men must be added to the number to perform the work 
in 8 days ? 

81. For what sum must a vessel, valued at $25000, be 
insured, so that in case of its loss, the owners may recover 
both the value of the vessel and the premium of 24^ ? 

82. If a piece of silk cost $.80 per yard, at what price shall 
it be marked, that the merchant may sell it at 10^ less than 
the marked price, and still make 20^ profit P 

(83.) 

♦5753^^. Chicago, March 2, 1885. 

Six months after date, I promise to pay to the order of 
Jones and Ellis, five hundred seventy-five ^^ dollars, value 
received. James Miller. 

Discounted at a bank, Apr. 10, at 6^. What are the 
proceeds ? 

84. A house that is 50 ft. long and 40 ft. wide has a square 
or pyramidal roof, whose height is 15 ft. Find the length of 
a rafter reaching from a comer of the building to the vertex 
of the roof. 

85. Find the length of a rafter reaching from the middle 
of one side. 

86. Find the length of a rafter reaching from the middle 
of one end! 

87. Divide $1500 among 3 persons, so that the share of 
the second may be \ greater than that of the first, and the 
share of the third \ greater than that of the second. 

88. A merchant owes for three bills of goods as follows : 
$500 due March 1, $800 due June 1, and $600 due Aug. 1. 
He wishes to give two notes for the amount, one for $1000, 
payable April 1 ; what must be the face, and when the ma- 
turity, of the other ? 
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89. A man in New York purchased a draft on Chicago for 
$10640, drawn at 60 da., $10283.56. What was the coarse 
of exchange P 

90. A speculator bought 420 bales of cotton, each bale 
containing 488 pounds, at 19 cents a pound, on a credit of 
9 months for the amount. He immediately sold the cotton 
for $42122.23 cash, and paid the debt at %% discount What 
was his gain ? 

91. A note for $800, dated Jan. 15, 1883, on interest after 
6 mo., at 7^, has the following indorsements : Apr. 18, 1884, 
$100 ; Jan. 1, 1886, $70 ; June 15, 1887, $62.60. Eequired 
the balance due July 15, 1888. 

92. A merchant bought 240 M. of silk at $2, and sold it at 
$1.95 per yard. Did he gain or lose, and how much ? 

93. Bought 800 bu. of wheat at $3, and sold the same at 
$9 per hectoliter. How many HI. did I sell, and how much 
did I gain or lose ? 

94. What is the least common multiple of 6J, 9}, lOf, 
and 7tV ? 

95. A merchant* bought 600 bbl. of flour at $6.50 a barrel, 
and sold it immediately at $7.25 a barrel, receiving in pay- 
ment a note due 3 mo. hence, which he had discounted at a 
bank at 6^. What did he gain on the flour ? 

96. If a staff 2 ft. 9 in. long, cast a shadow 1 ft. 1^ in., 
what is the height of a pole which easts a shadow 63 ft. ? 

97. How many shares of mining stock at 80jg must be sold 
in order that the proceeds invested in California 8^s at 108^ 
may yield a profit of $960 ? 

98. I sent $9020 to my agent in Chicago, who purchased 
grain at an average price of $1.10 per bushel, and charged 
%\% commission. How many bushels did he buy ? 

99. An estate worth $10927.60 is divided between two heirs 
so that one receives \ more than the other. What does each 
receive ? 
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100. A merchant in St. Louis orders gpods from New York, 
to the amount of $530, which amount he remits by draft, 
exchange being at 2|^ premium. If he pays $20 for tran&- 
portation, what will the goods cost him in St. Louis ? 

101. Wha<> will be the cost, in Detroit, of a draft on Boston 
for $800, payable 60 days after sight, exchange being at a 
premium of 2^ ? 

102. A note was given for $500, with interest payable an- 
nually, at 7^. Nothing having been paid for 10 years, how 
much did the total amount of interest due exceed the simple 
interest of the principal ? 

103. A merchant bought goods in Savannah to the amount 
of $850, and gave his note, July 1, 1885, on interest after 
2 mo. ; 4 mo. after the note was given, he paid $400 ; and 6 
mo. after the first payment,. he paid $36.0. What was there 
due Sept. 19, 1887 ? 

104. An importer sold cloth to a wholesale dealer at 10^ 
advance ; the wholesale dealer sold it to a clothier at \%^% 
advance ; the clothier sold it at a further advance of 25^ and 
received $1452. What did it cost the importer ? 

105. A nurseryman sold trees at $18 per hundred, and 
cleared \ of his receipts. What per cent, profit did he make ? 

106. In how many years will a man, paying interest at 1% 
on a debt for land, pay the face of the debt in interest ? 

107.* What must be discounted for the present payment of 
a debt of $2637.72, of which $517.50 is to be paid in 6 mo., 
$793.75 in 10 mo., and the remainder in 1 yr. 6 mo., the use 
of money being worth 7^ ? 

108. Wishing to borrow $500 at a bank, for what sum 
must my note be drawn, at 30 days, to obtain the required 
amount, discount being at 7^ ? 

109. When N. Y. b% are quoted at 108J, what sum must 
I invest to secure an annual income of $1080, broker- 
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110. James Hayes bought merchandise in New York, at 
cash price, to the amount of $1256. Not having money, he 
gare his note in payment, drawn at 6 mo« at 6^. What was 
the face of the note ? 

111. William Green began trade January 1, 1886, with a 
capital of $3000, and, succeeding in business, took in M. H. 
Dodge as a partner on the first day of March following, with 
a capital of $2000 ; four months after they admitted C. H. 
Ghilds as third partner, who put in $1800 capital ; they con- 
tinued their partnership until April 1, 1888, when they found 
that $4388.80 had been gained since Jan. 1, 1886. What was 
each one's share ? 

112. If 54 men can build a fort in 24| da., working 12|> hr* 
each day, in how many days will 75 men do the same, when 
they work but 10^ hr. each day ? 

113. A lumber merchant sells a lot of lumber, which he has 
had on hand 6 mo., on 10 mo. credit, at an advance of 30^ on 
the first cost. If he is paying h% interest on capital, what are 
his profits per cent. ? 

114. If a man clear $750 by his business in 1 yr. 6 mo., 
how much would he gain in 3 yr. 9 mo. at the same rate ? 

115. If a certain business yield $350 net profits in 10 mo., 
in what time would the same business yield $1050 profits ? 

116. Wishing to borrow $1000 of a Southern bank that is 
discounting paper at 8^, I give my note for $975, payable in 
60 da. How much more will make up the required amount? 

117. A man sold his farm containing 195 A. 2 E. 25 P. for 
$27.50 an acre, and took a note payable in 4 mo. 15 da. at 7^ 
interest. Wishing the money for immediate use, he got the 
note discounted at a bank. How much did he receive ? 

118. May 10, 1887, I borrowed $6840, with which I pur- 
chased flour at $5.70 a barrel. June 21, 1888, 1 sold the flour 
lor $6.62|- a barrel, cash. How much did I gain by the 

tmnsactioiij interest being lecton^ ^t 6% ? 
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119. B commenced business with a capital of $15000. 
Three months afterward C entered into partnership with him^ 
and put in 125 acres of land. At the close of the year their 
profits were $4500, of which C was entitled to $1800. What 
was the yalue of the land per acre ? 

120. A and B engaged in trade. A put in 14200 at first, 
and 9 months afterward $200 more. B put in at first $1500^ 
and at the end of 6 mo. took out $500. At the end of 16 mo. 
their gain was $772.20. How much is the share of each ? 

121. If 2 bushels of barley are required to sow an acre, how 
many acres can be sowed with the contents of a bin 4 ft. long, 
3 ft. wide, and 18 in. deep ? 

122. A merchant in Boston receives from his agent 320 
barrels of flour, purchased in Chicago at $10 per barrel ; in 
payment for which he remits a draft on Chicago, at %^% dis- 
count. The transportation of his flour cost $312. What 
must he sell it for per barrel to gain $400 ? 

123. Owing a man $575, I give him a 60-day note. What 
should be the face of the note, to pay him the exact debt, if 
discounted at \\% a month ? 

124. What must be the face of a note whi6h, when dis- 
counted at a broker's for 110 da. at \% a month, shall give as 
its proceeds $187.50 ? 

125. In a square lot containing \\ A., how far is the 
centre from each comer, and from the middle of each 
side ? 

126. I bought a piece of land 16 ch. long and 15 ch. wide, 
at $100 an acre, and dividing it into lots of 6 rods by 5 rods, 
sold them at $50 each. What was my gain ? 

127. At $2.75 a rod, how much less will it cost to fence a 
piece of land 80 rd. square, than if the same were in the forni 
of a rectangle twice as long and one-half as wide ? 

128. Find the cost of raising the surface of \ of an acre, 
9 in., at $.65 per cubic yard of eaith.? 
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129. A bin 9 ft. 6 in. long, 6 ft. wide, and 4 ft. 3 in. deep, 
is full of wheat. What is its Talue at $2.05 a ba. ? 

130. What will be the cost of the following drafts exchange 
on Boston being in Pittsburgh at %\% premium ? 

t600 . Pittsburgh, Jane 12, 1881 

Sixty days aftw sight, pay to William Barnard, or order, 

six hundred dollars, value receiTed, and charge the same to 

our account. 
To the Suffolk Bank, Boston. Thomas Baueb & Co. 

131. What must be the length of a bin that is 6 ft. wide 
and 4^ ft. deep, to contain 324 bushels ? 

132. The area of a map laid down on the scale of an inch 
to a mile is 4 sq. ft. 4 sq. in. What number of acres are rep- 
resented ? 

Find the date of maturity y the term of discount,, and the 
^proceeds of the following : 

>957^. Chicago, July 27, 1885. 

133. Three months after date, I promise to pay to the 
order of D. L. Moody, nine hundred fifty-seven and ^"^ 
dollars, for value received. 

Discounted Aug. 10, at 8J^. . Johk Ellis. 

♦1315^ . New York, May 1, 1886. 

134. Ninety days after date, I promise to pay to the order 
of Ivison, Blakeman & Co., one thousand three hundred 
fifteen and -^ dollars, for value received. 

Discounted May 15, at 7^. William Hewsoi^^. 

tl250. Boston, June 12, 1887. 

135. Six months after date, I promise to pay W. A. Wilde 
& Co., or order, twelve hundred fifty dollars, with interest at 
Z%y^ value received. 

Discounted at a broker's, S. B. Bbowk. 

Nov. 15, at 6J^. 
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136. The triangular gable of a certain building has a base 
of 45 ft., and the perpendicular height is 16 ft. What will 
the lumber cost required to cover both gables, at $1.87iJ^ per 
hundred feet, board measure ? 

137. Which id the cheaper, a suit of clothes which costs 
$56 and will last 18 mo., or a suit that costs 135 and will last 
10 mo. ; and how much will a man save in 20 years who wears 
the cheaper suit, interest not being reckoned ? 

138. A commission merchant in Detroit wishes to remit to 
his employer in St. Louis, $512.36 by draft at 60 da. What is 
the face of the draft which he can purchase with this sum, 
exchange being at %\% discount ? 

139. Sold a farm containing 173 A. 95 P., for $62| an acre, 
and received in payment, $2000 cash, and the balance in a 
note due in 5 mo. 18 da. at 7^ interest, which was discounted 
at a bank. How much ready money did the farm bring ? 

140. A laborer received 50 cents the first day, 54 cents the 
second, 58 cents the third, and so on, until his wages were 
$1.54 a day. How many days did he work ? 

141. K a reservoir 24 ft. 8 in. long by 12 ft. 9 in. wide is 
full of water, how many cubic feet must be drawn off to 
lower the surface 9 in. ? 

142. A merchant holds two notes, one for $356.25 due 
Dec. 1, 1885, and the other for $497.50, due Feb. 1, 1886. 
What would be due him in cash on both notes Sept. 15, 
1885, at %% ? 

143. I bought books, worth $300, at list prices, getting a 
discount of 33^^. I sold them at the retail prices, on 6 mo. 
Money being worth 6^, what per cent, profit did I make ? 

144. What is the length of the inner edge of a cubical bin 
that contains 150 bushels ? 

145. A ladder 52 ft. long stands close against the side of a 
building. How many feet must it be drawn out at the bot- 
tom, that the top may be lowered 4 ft. ? 
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146. A owes $1500, of which $400 is to be paid in 4 mo., 
$500 in 5 mo., and $600 in 6 mo. If he pays the whole at 
once, at what time must he make the pajrment ? 

147. A mechanic is employed for 1 yr. 6 mo., at $80 a 
month, payable monthly, but his wages remain unpaid until 
the end of the whole term of service. What is due, allowing 
simple interest at 6^ per annum ? 

148. A merchant buys goods for $4200 on 4 mo. credit, but 
is offered a discount of 3^ for cash. If money is worth \% a 
month, what is the difference ? 

149. Bought a bill of lumber amounting to $3500, on 6 mo. 
credit ; 2 mo. afterward paid on account $150Q, and 1 month 
later, $1000. Find the present worth of the balance, at the 
time of the second payment, int. at 7j^. 

150. A merchant sold 238 hhd. of sugar, each containing 
963 lb. net weight, at 13 cents a pound, on 4 mo. time, and 
immediately got the paper discounted at a bank at 7 J?. How 
much money did he receive ? 

151. M. Banks received a legacy of $3000, $800 of which 
was payable in 9 mo., $800 in 1 yr., and the balance in 2 yr.; 
but the executor being willing to make present payment, dis- 
counting at 7^, what ought he to receive ? 

152. Four men hire a pasture of 125 A. 48 P. at $1.75 per 
acre. A puts in 125, B 150, C 200, and D 225 sheep. How 
much rent ought each to pay ? 

153. What must be the length of the edgie of a cubical bin 
that shall contain the same volume as one that is 16 ft. long, 
8 ft. wide, and 4 ft. deep ? 

154. What are the dimensions of a cube that has the same 
volume as a box 2 ft. 8 in. long, 2 ft. 3 in. wide, and 1 ft. 
4 in. deep ? 

155. How many square feet in the surface of a cube whose 
volume is 91125 cubic feet ? 
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156. A man^s property is insured at %^%y payable annually. 
In how many years will the sum of the premiums equal the 
policy ? 

157. Find the first and last terms of an arithmetical pro- 
gression whose sum is 408, common difference 6, and number 

of terms 8. ^ - . 

1. of A 

158. I of -V^ of what number, diminished by |- — 2, leaves 

(4^)3_i ^ ^i+A 

159. A, B, and C traded in company. A put in $1400 ; 
B, $250a ; and C, 300 barrels of flour ; they gained $2300, of 
which C took $1000. What were the shares of A and B, and 
what was the price of C^s flour per barrel ? 

160. If a piece of silk cost $1.20 a yard, at what price must 
it be marked that it may be sold at 10^ less than the marked 
price, and still make a profit of 20^ ? 

161. My expenditures in building a house, in the year 
1884, were as follows : Jan. 16, $536.78 ; Feb. 20, $425.36 ; 
March 4, $259.25 ; April 24, $786.36. At the last date I 
sold the house for what it cost, interest at 6^ on the money 
expended added, and took the purchaser's note for the amount. 
What was the face of the note ? 

162. I have $32300 to invest, and can buy New York Cen- 
tral 6's at %h%y or New York Central 7's at 95^. How much 
more profitable will the latter be than the former per year ? 

163. In a certain town a tax of $5000 is to be assessed. 
There are 500 polls, each assessed 75 cents, and the valuation 
of the taxable property is $370000. What will be the rate of 
property tax, and how much will be A's tax, whose property 
is valued at $7500, and who pays for 2 polls ? 

164. My agent in Jacksonville, Fla., sells a house and lot 
for $7500, on commission of \\%y and remits to me the pro- 
ceeds in a draft purchased at \% premium. What sum do I 
receive from the sale of my property ? 
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512. Table. — ^Prepared from infomiation received from 
the Secretaries of the several States and Territories^ showing 
in the first colnmn the legal rate of interest in the different 
States and Territories. 



State or Territory. 



Alabama 

Alaska (Ter.). . . 

Arkansas 

Arizona (Ter.). . 
California. . . . . . 

Colorado 

Oonnecticnt.... 
Dakota (Ter.)... 

Delaware 

Florida 

Georgia 

Idaho (Ter.) 

Illinois 

Indian (Ter.) . . . 
Indiana. ....... 

Iowa 

Kansas - 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts. . 

Michigan 

Minnesota 



Bate. 



8^ 



6% 
10% 
10% 
10% 

7% 
6% 



7% 
10% 
6% 
6% 
6% 
6% 

7% 
6% 

5% 

6% 

6% 
6% 
7% 
7% 



8% 

. a . • 

10% 
Any 
Any 
Any 

6% 
12% 

6% 
Any 

8% 
18% 

8% 
Any 

8% 
10% 
12% 

6% 

8% 
Any 

6% 
Any 
10% 
10% 



{ Stite or Territoiy. 

i 

MisBiHsippi 

Missouri 

Montana (Ter.) . . . 

Nebraska 

Nevada 

New Hampshire. . 

New JeTBey 

New Mexico (Ter.) 

New York 

North Carolina . . . 

Ohio 

Oregon 

Pennsylvania. .... 

Rhode Island 

South Carolina... 

Tennessee 

Texas 

Utah (Ter.) 

Vermont 

Virginia. 

Washington (Ter.) 
West Virginia. . . . 

Wisconsin 

Wyoming (Ter.). . 



Bate. 


6* 


10% 


6% 


10% 


10% 


Any 


7% 


10% 


10% 


Any 


6% 


^% 


6^ 


n 


• • • • 


Any 


6% 


6% 


6^ 


8% 


6% 


8% 


10^ 


12% 


6j6 


6% 


6% 


Any 


1% 


^^ 


«% 


«% 


9% 


18% 


.... 


Any 


6% 


6% 


6% 


6* 


10% 


Any 


6% 


8% 


7^ 


10% 


12% 


Any 



1. When the rate is not specified in accounts, notes, mortgages, con- 
tracts, etc., the legal rate is always understood. 

2. In the above table, where tiDO rates are specified, any rate above 
the lower, and not exceeding the higher, is allowed by law, ifgtipxdaUd 
in writing. 

8. The above are liable to be changed at any time by the L^slatores 
of the respective States. 
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513. TlBLE. — Showing the simple intei'est of %\y or the 
number of hundredths to be taken of any principal, at 5, 6, 7, 
fuid S%, for years, months, and days : 



Yr. 

1 
2 
8 

Mo. 

1 
2 
8 
4 
5 
Q 

Da. 

1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 


5%. 


8%. 


7%. 


8%. 


Yr. 

4 
5 
6 

Mo. 

7 
8 
9 

10 

11 

Da. 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 


5%. 


6%. 


7^. 


8%. 


.05 
.10 
,15 


.06 
.12 
.18 


.07 
.14 
.21 


.08 
.16 
.24 


.20 
.25 
.80 


.24 
.80 
.86 


.28 
.85 
.42 


.82 
.40 
.48 


.00416 
.00833 
.01250 
.01666 
.02083 
.02500 


.005 

.01 

.015 

.02 

.025 

.08 


.00588 
.01166 
.01750 
.02383 
.02916 
.03500 


.00666 
.01333 
.02000 
.02666 
.03333 
.04000 


.02916 
.03333 
.03750 
.04166 
.04583 


.035 

.04 

.045 

.05 

.055 


.04083 
.04666 
.05250 
.05883 
.06416 


.04666 
.05338 
.06000 
.06666 
.07333 


.00013 
.00027 
.00041 
.00055 
.000(59 
.00083 
.00097 
.00111 
.00125 
.00138 
.00152 
.00166 
.00180 
\00194 
.00208 


.00016 
.00083 
.00050 
.00063 
.00088 
.00100 
.00116 
.00183 
.00150 
.00166 
.00183 
.00200 
.00210 
.00233 
.00250 


.00019 
.00038 
.00058 
.00077 
.00097 
.00116 
.00136 
.00155 
.00175 
.00194 
.00213 
.00233 
.00252 
.00272 
.00291 


.00022 
.00044 
.00066 
.00088 
.00111 
.00133 
.00155 
.00177 
.00200 
.00222 
.002-44 
.00266 
.00288 
,00311 
.00333 


.00222 
.00236 
.00250 
00263 
.00277 
.00291 
.00305 
.00319 
.00333 
.00347 
.00361 
.00375 
.00388 
.00402 


.00266 
.00283 
.00300 
.00316 
.00833 
.00350 
.00366 
.00383 
.00400 
.00416 
.00433 
.00450 
.00466 
.00483 


.00311 
.C0330 
.00850 
.00369 
.00388 
.00408 
.00427 
.00447 
.00466 
.00486 
.005a5 
.00525 
.00544 
.00563 


.00855 
.00877 
00400 
.00423 
00444 
.00466 
,00488 
.00511 
.00533 
.00555 
.00577 
.00600 
.00622 
.00644 



To find the interest of any given principal, at any rate and time given 
in the above table : 

Multiply the given principal hy the iivterett of one dollar as expressed 
in the table. 
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514. Table. Showing the amount of $1^ at different 
rates, componnd interest, from 1 to 20 years. 



Year. 


%\ per ct. 


SpercU 


8} per ct. 


4perct. 


4i per ct 


Gperct. 


6perct. 


Tperct. 


1 


1.0250 


1.0300 


1.0350 


1.0400 


1.0450 


1 0500 


1.0600 


1.0700 


2 


1.0506 


1.0609 


1.0712 


1.0816 


1.0920 


1.1025 


1.1236 


1.1449 


3 


1.0769 


1.0927 


1.1087 


1.1249 


1.1412 


1.1576 


1.1910 


1.2250 


4 


1.1033 


1.1255 


1.1475 


1.1699 


1.1925 


1.2155 


1 .2625 


1.8108 


5 


1.1814 


1.1593 


1.1877 


1.2167 


1.2462 


1 2763 


1.3382 


1 . 4026 


6 


1.1597 


1.1941 


1.2293 


1.2653 


1.3023 


1.8401 


1.4185 


1.6007 


7 


1.1887 


1.2299 


1.2723 


1.3159 


1.3609 


1.4071 


1.5036 


1.6058 


8 


1.2184 


1.2668 


1.3168 


1.3686 


1.4221 


1.4775 


1.5938 


1.7182 


9 


1.2489 


1.8048 


1.3629 


1.4233 


1.4861 


1.5513 


1.6895 


1:8385 


10 


1.2801 


1.3439 


1.4106 


1.4802 


1.5530 


1.6289 


1.7908 


1.9672 


11 


1.3121 


1.3842 


1.4600 


1.5395 


1.6229 


1.7108 


1.8983 


2.1049 


12 


1.3449 


1.4258 


1.5111 


1.6010 


1.6959 


1.7959 


2.0122 


2.2522 


13 


1.3785 


1.4685 


1.5640 


1.6651 


1.7722 


1.8856 


2.1329 


2.4098 


14 


1.4180 


1.5126 


1.6187 


1.7317 


1.8519 


1.9799 


2.2609 


2.6785 


16 


1.4483 


1.5580 


1.6753 


1.800D 


1.9353 


2.0789 


2.8966 


2.7590 


16 


1.4845 


1.6047 


1.7340 


1.8730 


2.0224 


2.1829 


2.5404 


2.9522 


17 


1.5216 


1.6528 


1.7947 


1.9479 


2.1134 


2.2920 


2.6928 


3.1588 


18 


1.5597 


1.7024 


1.8575 


2.0258 


2.2085 


2.4066 


2.8543 


3.3799 


19 


1.5987 


1.7535 


1.9225 


2.1068 


2.8079 


2.5270 


3.0256 


3.6165 


20 


1.6386 


1.8061 


1.9898 


2.1911 


2.4117 


2.6533 


3.2071 


3.8697 



To find the amount of anj given principal, at any rate or time given 
in the above table : 

MvUipLy the given principal by the amount of one dollar , as escpressed 
in the table, 

1. If the interest is oompoonded semi-annually, take tmee the q amber 
Af years at one-half the rate. Thus, the amount at 8 % » compounded semi- 
annually, for 5 yr., is equivalent to the amount for 10 periods of 6 mo. 
each, at 4% for each period, and is the same as the amount for 10 yr. at 
4%. If the interest is compounded quarterly, take 4 times the numbei 
of years at anefourth the rate. 

2. The comp. int. of |1 is $1 less than the amounts in the above Ubia 
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TABLE FOR INVESTORS. 

515 • ThefoUowing Table shows the ex(U5t^ or, the approximate rate per 
cent, of Annual Inct/me from Bonds bearing ^, 6, 6, and 7 per cent, 
interest, and costing firom 40 to 1^6. 



Purchase 
Price. 


4%. 


5?&. 


6^. 


7%. 


PnrchMe 
Price. 


4%. 


5fc. 
6.02 


67c. 


7%. 
8.48 


40 


10.00 


12.50 


15.00 


17.50 


83 


4.82 


7.22 


41 


9.75 


12.20 


14.64 


17.08 


84 


4.76 


5.95 


7.14 


8.88 


42 


9.52 


11.90 


14.28 


16.66 


85 


4.70 


5.88 


7.05 


8.23 


43 


9.30 


11.63 


13.95 


16.28 


, 86 


4.65 


6.81 


6.97 


8.13 


44 


9.09 


11.36 


13.63 


15.90 


! 87 


4.59 


5.74 


6.89 


8.04 


4? 


8.88 


11.11 


13.32 


15.56 


88 


4.54 


5.68 


6.81 


7.94 


43 


8.69 


10.86 


13.04 


15 21 


89 


4.49 


5 61 


6.74 


7.86 


47 


8.51 


10.63 


12.77 


14.90 


90 


4.44 


5.55 


6.66 


7.77 


48 


8.88 


10.41 


12.50 


14.53 


91 


4.89 


5.49 


6.59 


7.69 


49 


8.16 


10.20 


12.25 


14.29 


92 


4.34 


6.48 


6.52 


7.60 


60 


8.00 


10.00 


12.00 


14.00 


93 


4.80 


5.87 


6.45 


7.62 


51 


7.84 


9.80 


11.76 


18.72 


94 


4.25 


5.81 


6 88 


7.44 


63 


7.69 


9.61 


11.53 


13.46 


95 


4.21 


5.26 


6.31 


7.86 


53 


7.54 


9.43 


11.82 


13.20 


96 


4.16 


5.20 


6.25 


7.29 


54 


7.40 


9.25 


11.11 


12.96 


97 


4.12 


5.15 


6.18 


7.21 


55 


7.27 


9.00 


10.90 


12.72 


98 


4.08 


5.10 


6.12 


7.14 


56 


7.14 


8.92 


10.70 


12.50 


99 


4.04 


5.05 


6.06 


7.07 


57 


7.01 


8.77 


10.52 


12.27 


100 


4.00 


5.00 


6.00 


7.00 


58 


6.89 


8.62 


10.34 


12.06 


101 


8.96 


4.95 


6.94 


6.98 


59 


6.78 


8.47 


10.16 


11.86 


102 


3.92 


4.90 


5.88 


6.86 


60 


6.66 


8.38 


10.00 


11.66 


103 


8.88 


4.85 


5.82 


6.79 


61 


6.54 


8.19 


9.83 


11.47 


104 


3.84 


4.80 


5.76 


6.72 


62 


6.45 


8.06 


9.67 


11.29 


105 


8.81 


4.76 


5.71 


6.66 


63 


6.35 


7.93 


9.52 


11.11 


106 


8.77 


4.71 


5.66 


6.60 


64 


6.25 


7.81 


9.87 


10.93 


107 


8.73 


4.67 


5.60 


6.54 


65 


6.15 


7.69 


9.23 


10.76 


106 


8.70 


4.62 


5.65 


6.48 


63 


6.03 


7.57 


9.09 


10.60 


.109 


3.67 


4.58 


5.60 


6.42 


67 


5.97 


7.43 


8.95 


10.44 


110 


3.63 


4.54 


5.46 


6.86 


68 


5.88 


7.35 


8.82 


10.29 


111 


8.60 


4.50 


6.40 


6.80 


09 


5:79 


7.24 


8.09 


10.14 


115 


8.57 


4.46 


6.85 


6.25 


70 


5.71 


7.14 


8.57 


10.00 


118 


3.54 


4.42 


5.80 


6.19 


71 


5.68 


7.04 


8.45 


9.a5 


114 


8.50 


4.38 


6.26 


6.14 


72 


5.55 


6.94 


8.83 


9.72 


115 


3.47 


4.85 


5 21 


6.08 


73 


6.48 


6.84 


8.21 


9.58 


116 


3.44 


4.81 


5.17 


6.03 


74 


5.40 


6.75 


8.10 


9.45 


117 


8.41 


4.27 


5.12 


5.98 


75 


5.83 


6.66 


8.00 


9.33 


118 


8.89 


4.28 


5.08 


5.93 


76 


5.26 


6.57 


7.89 


9.21 


119 


8.86 


4.20 


6.04 


5.68 


77 


5.19 


6.49 


7.79 


9.00 


120 


3.33 


4.16 


5.00 


5.83 


78 


5.12 


6.41 


7.69 


8.97 


121 


3.30 


4.13 


4.95 


5.78 


79 


5.06 


6.32 


7.59 


8.86 


122 


3.27 


4.09 


4.91 


6.78 


80 


6.00 


6.25 


7.50 


8.75 


123 


8.25 


4.06 


4.87 


5.69 


81 


4.93 


6.17 


7.40 


8.64 


124 


8.22 


4.03 


4.88 


6.65 


83 


4.87 


6.09 


7.31 


8.53 


125 


8.20 


4.00 


4.80 


6.60 



ANSWERS. 



In answers expressed in U. S. currency, if the mills in tbe final result 
were 5 or more than 5, in most cases thej have been considered a cent ; 
when ies8 than 5, they have not been regarded. 



r 



Art. 38. 

e. 1899 feet 
S, 2011 pounds. 

4. 2455 men. 

5. $5268. 

6. $29.26. 

7. $888.90. 

8. $65.94 

9. $287.67. 
10, $8.d.71. 

12. 7504 pounds. 
le, $6^8.87. 

13. 4576. 
U. 5040. 

15. 4824. 

16. 27944. 

17. 29600. 

18. 61632. 
i9. 3237. 
go. 289142. 
;Pi. 415184. 
g£. $450.56. 
;e?. $8136.81. 
^4. $539^.61. 
SS. 4092 yards, 
ffi. $18.12. 

;?7. $80.87. 
;?<?. $739a33. 
1^9, $17.67. 
^6^. $12650. 
^/. $6692.28. 
SS. 961 miles. 
J'cf. $149.18. 
S4. 1Q5283. 



35. $220.34. 

36. 181777. 
^7. 11965. 
^^. $94466. 

39. 8227 pounds. 
4^. $19202.50. 
4L 4125 bu. ; 
$8733.25. 
J^. $3914a53. 
43. $1485.50. 
U. $5785.75. 
45. $20701.81. 
4e. $3202.50. 

47, $7329.80. 

48, $1571.56. 

49, $1196.33. 

50, $1542.04. 

51, $12933.16. 
5S. $63452.87. 

Art. 45. 

7. 446 years. 

8. 277 " 

9. 67 " 
10. 60 " 
n, 57 
li. 80 

13. 48 " 

14. 58 " 

15. 67 " 

16. 183 " 

17. 43 " 

18. $240.81. 

19. $95.58. 
go. ^8B.0Q. 



t< 



(( 



;?/. $6 16. 

Be. 82358. 

;?;^. $6484 

^4. $185.28. 

;^5. $1411. 

^6. 3231. 

g7. $51,24. 

f^. $157.63. 

g9. 8728 rods. 

30, 45736 tons. 

31. 2123 tons. 
3g. 2324 feet. 

33, 2324 days. 

34, 4175. 

35, 51. 

36, 6113. 

37, $15.21. 
,f5. $22.10. 
39, $25.26. 
4<?. 82798. 
4/. 35555. 
4^. 30443. 
4.f. 6133. 
44' 2517. 
^. $3640. 
^'. 78388. 

47. $8016.05. 

48. $291.35. 

49. $2068 gain. 

50. $53945. 
5S. 8427. 

53. 8746. 

54. 1162. 

55. $118.61. 
\ 56. %M.73, 



57. $6412. 

5^. $9505.67. 

^9. $5044.25. 

60. $1807. 

6V. $.55. 

6e, $10830. 

^^. $16948.50. 

64. $1500. 

65. $2068 gain. 



Art. SS. 



IS. 
IS. 

14. 
15. 
20, 
21. 



$2079. 

$17120. 

$6190. 

$52.64. 

$40.50. 

$8059. 

22. $19.56. 

23. $22.74 

24. $47.26. 

Art. &e. 

2. 12825 ; 
18050. 

3. 24408 : 
81866. 

^ $1019.76; 
$1675.32. 

5. $4579.25 ; 
$5776.90. 

tf. 4B2400 
480944 
874752 
$1289.30; 
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1848.65; 
4592.70. 

7, 2953216; 
6606496; 
7088104; 
$8977.50 ; 
88845.00 ; 
46812.50. 

8, 1264958; 
$90288. 

9, 404914. 

10, 186516. 

11. 241768. 
19, $61188.62. 

15. 179029476. 
U. $164037.36. 

16, 15704325 da. 

16. 2082600 cts. 

17. 1508741097. 

18. 1587862270. 

19. 365860576. 
ftO. 8198473608. 
SI. 982275037. 
es, 3363731415. 
gS. $2715418.50 
S4. $2529.25. 
Si.6. $319192. 

Art. 57. 

1. $3505.92. 

£. 8605472. 

S. 3906168. 

4. $19789.44. 

5. 484388.28. 

6. 168103S0. 

7. 64793296. 

8. $138804.80. 
5. 73152. 

10. 1081875. 

11. 0. 

IS. 14357520. 

15. 18899264. 
U. 40905480. 

16. 0. 

16. 538788270. 

17. $10904. 

18. $5040. 

19. 65208. 
eo. $359424 
f i. $4101.26. 



S. 4860 ; 

48600; 

436000; 

4360000. 
4. 140400; 

1170000; 

7488000; 

68500000. 



;10800. 
(600. 
^32. 
Rftin. 
LO. 
90274 
151218. 
112.60 gain. 
).32. 



19a 




ei. 



£S. 



6, 

6. 

7. 

8. 

9. 
10. 
11. 
13. 
IS. 

14> 
15. 

16. |98d 06. 

17. $1700. 

18. $466 rec'd. 

19. 994 miles. 
7242. 
168 gain. 
7161.20. 

77050. 
e4. 92500. 
S5. $1714.60. 
£6. $43187.82. 

Art. 69. 

£. 6801 tons. 

5. 25844 days. 
4, 6294 rods. 

6. 11966 ; 
18814 

6. 508841; 
17150; 
138381. 

7. 4179111 ; 
149510; ; 
128151f. 

8. 10421 ; 
9118| : 
145891: 
12157f ; 
243161. 



9. 53266 ; 
28678} ; 
26638; 
42612} ; 
86510|. 

10. 12516 tons. 

11. 60521 bu. 
le. $7106f. 
IS, 9375 bu. 
£0. 1592 bbl ; 

883|. 
£1, $108.60. 
££, 93 oranges. 
£S. 91 yards. 
£4. 163 poonds ; 

800 " 
£6. $172.66. 
£6. 68014 tons. 
£7. 2684| days. 
£8. $820.60. 
£9. 976 feet. 

50. 2694 men. 

51. 82793 pounds 
S£. 11750 bn. 

S /. 71474J mi. 
S4. 8219 men. 
S6. 20116^ acres. 
S6. 63362 rods. 

Art. 70. 

5. $9.68. 

6. $1489. 

7. $25.21. 

8. 354 times. 

9. 416 

10. 672 

11. 1763 •' 
1£. 8300 ** 
IS. 13/A " 
U, 4ik " 

15. 784 ; 720 ; 
736 ; 641}f . 

16. 35464; 
38688; 
32736 ; 
80397JJ. 

17. 840x1^ ; 

660TfT; 
469^. 



<« 



li 



75. 


460poanda 


19, 


465 acres; 




834|r* 


£0. 


1607 bbl. 


£1. 


394 


££. 


6482. 


£S. 


7198. 


£4. 31416. 


£5. 


7071. 


£6. 


8723. 


£7. 


1172fJt. 


£8. 


4321. - 


£9. 


2036. 


SO. 


8645H»}. 


SI. 


7500. 


S£. 


43785. 


S3. 


$97. 


34. 


$76. 


S5. 


$1823^. 


S6. 


$136. 


S7. 


456 poiind& 


S8. 


296. 


S9. 


122108. 


40. 


28tJJu. 


41. 


6182. 




Art. 71. 


S. 


1342/A. 


4. 804^1^5. 


6. 


12. 


7, 


113HJ. 


8. 


316. 


9. 


160 bales. 


10. 


75 horses. 


11. 


$43. 


1£. 


20 lots. 




ArU 74:. 


S. 


18. 


4.4 


6. 


80. 


6. 


48. 


7. 


10 tons. 


8. 


98bbL 


9. 


8^ tuba 
38 bo. 


10. 


n. 


100 cents. 


12. 


l^^UXtft. 
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IS. 


4|tOIIB. 


14. 9^500. 


16, 


8 bales. 


16. 


16. 


17. 


9}. 


18. 
19. 


^- 


go. 


144 bn. 


gl. 


48daTB. 


S2. 


12. 



ArU 75. 

1. 15. 

g, 15. 

5. 15. 

4. 1797a 

6, 149. 

6. 13. 

7. 12988. 

8. 75. 

P. 21124. 
10, 30 ton& 

ii. $36. 

i;?. 27l3i^poand8 

15. 5 years. 

16, $.76. 
iff. $107. 
i7. |2128f. 
18, 42 weeka 
ii>. $387. 

go. $1806. 
^i. $1442.41 ; 

$6250. 
gg, 462 poanda 
f!5. 856 cords ; 

$4»00Bt 

f^ $1800. 
g5. $2100. 
f&. 8000 pounds. 
g7, $7.50. 
;&^. $109. 
f 9. $68. 
SO. 7 years. 
5i. 40cows« 
Sg. $2. 
55. 296. 

54. 122108. 

55. 159. 

S7. 6897. 



58, 83099. 

59, 50017. 
4^. 822. 

^r#. 87. 



g. 5. 5, 
5. 2, 7, 

4. 5,5. 

5. 5, 5, 

6. 5,8, 

7. 5,7, 

8. 8> o» 
5. 5,5, 

2,2. 



3,a 

11. 

/6, a, A. 
5,5. 
a 8. 7. 
3,11. 
2,168. 

7, 8, a 



Art. 91. 

g. 14 
5. 32. 

4. 4. 

5. 7. 

6. 12. 

7. 3. 
9. 14 

ia 4 
11. 68. 
i-g. 75. 
i5. 45. 

i4. 4 
i5. 216. 
16. 45. 
i7. 182. 
i5. 68. 
19. 28. 
;?^. 72. 
21. 42. 
;?A 47. 
;f5. 17. 
24' 87. 
;^5. 124; 3. 
^6. 2aeres. 
;?7. 23 feet 
28. 28 bu. 
;?9. 5 ; 9 ; 
11 horses. 

Art. 96. 

g. 1008. 
5. 118& 



4. 482. 
6. 126. 

6. 720. 

7. 450. 

5. 720. 
d. 8240. 

10. 1125. 
ii. 480. 
Ig, 1680a 
i5. 720. 
i4. 1500. 

15. 525. 
i6. 815. 
17. $60. 
i,?. 180 ft. 

19. 884 
fa 68. 
;e/. $4686w 
gg. 720 ba. 
1*5. 560 acres. 

Art. 106, 

^ f f. 

^. It. 

4. If. 

^. ff. 
^. iWr. 
7. iJf. 

5. «. 

/^. f 
Ig. J. 

i5. J. 

i4.f. 

15.^. 

16. U. 

i7. }. 
i5. J. 

ip. }. 

20. i^. 

21. J. 

^^. Hi. 
l«4. ttl- 



fff. J. 

27. ill greater. 

^r#. 108. 

S. AJAbn. 

4. Vyr. 

5. l^Awk. 

5. i|t* lb. 

7.W. 
5. ^fi. 

it?. ^^K 

11. Att*. 

If. *w^- 
IJ^ HV^. 

f . 6H llti. 

5. $16/y. 

4. 18} rd. 

6. 98. 

6. 20^. 

7. 28. 

5. 56H. 

9. 56j|^. . 

10. 89. 

ii. 11 

12. 1001 

i5. 52. 

14. 68}. 

i5. 515A-. 

i^. 676j. 

Art. 114. 

^. H;»f 
^. « ; It. 
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^» *¥» ft » ft* 

to. «;«;«. 

iS- mi mi 

T^» ffo* 
* *. THT » "BTF » 
TTT* fa* 

i-*. m;mi 
m-.vf^' 

Art. 116. 

S. 14ft. 
4. IIOtV. 

^. }. 
6. If}. 

7. 15}. 
^. lOf 

ii. 27i. 
12. 6||. 
i^. $16H. 

i4. HJ. 

iJ. 6}J. 
i^. 82tf. 
17. 262^. 

i9. H- 

20. m. 

21. 12^. 

22. l^. 

2S. 10^. 
^4. $114^. 



f5. 1871yd,; 

I666H' 
^- $16^. 

^r. $1}}. 

^5. liVir. 
29. 6A. 

^i. 68H. 
5-?. 158Jf. 

^^. 329. 

Art. 120. 



7. 


7f. 


8. 


2f 


9. 


If 


10. 


18^. 


11. 


1 


12. 


16|. 


IS. 


96A. 


u. 


241f. 


15. 


166A. 


16. 


lief. 


17. 


7268|. 


18. 


22887i. 


19. 


iV.. 


20. 


». 


21. 


f 


22. 


i. 


2S. 


«. 


u. 


*. 


25. 


A. 


26. 


lA. 


27. 


4A. 


28. 


6H. 


29. 


7». 


SO. 


8H. 


SI. 


H. 


S2. 


10. 


SS. 


li. 


34. 


m. 



5J. 5iV* 

56. f 

* * vi^^* 
J^. 40| ct8. 

59. 828} cts. 
40. $2|J. 
4U $114}. 
^. 2781 cts. 
4S. $10.60. 
^. $1.72J. 

45. $.67i 

46. $69}. 

47. $21H> 

48. $845. 
45. $12J\,. 
50. $68,V. 
5i. $145}. 
5f . $23i. 
5S. $11.65}. 

54, $2298}. 

55. $7196. 
J&. $5784. 

57. $47iJ. 

58. $H. 
5P. $28}. 

60. $199|J. 
5i. $73^. 
^;^. $11 Off 
6S. $25^. 
54. 80f bbl. 
65. 424it. 

7. A. 

10. 86. 

i;?. If 
13. t\. 



14. ^. 

15. 14^. 

16. H. 
i7. 5}}. 

18. nil 

19. f . 

20. 7H. 
^i. }. 
;?^. 1}. 
23. IHJ. 
;?4. If. 
25. 2A nL 
^5. $}. 

27. $10460. 
f5. $147. 
^d. $86}. 
SO. $10}}. 
^i. 11}} cd.; 

44TVcd. 
S2. 21} bu.; 

46} bu. 
33. i 

54. 1}. 
5J, ■^. 

55. }. 

SS. }. 
5P. 2/r. 
4^. }f 

4i. f 
4^. If. 

43. y^j. 
U- 8}. 
.45. If. 
4<?. 5}}: 

47. 7. 

48. 13}|lb. 

49. 24 tons ; 
87} tona. 

.60, ^^■,,^^.\ 
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69 A^ yd. 
61. ^m\lh. 
53, If 

5J^ f . 

55, 1\. 

56, 4i, 
67. 2. 

58. 1^. 

59. 17} J days 

60. 6ft bu. 
6i. If yd. 

A; If 
6s. iH; A 

A;iA. 
e>^. i«; A 

f ; H. 

tW^;2A. 
«^. Iff; ff ; 

A ; If 
€7. Hi; Hi 



a ; ih 



6s. iH; A; 
« ; H. 

^^' Atf » ihs i 

A > ^ A* 
70. 6A ; 8H ; 

8A ; «H- 

W. 4; 21; 

2A ; 41. 
7J?. 5| ; H ; 

8i ; li- 

7;J. 7i} ; 111 ; 

12|J ; If • 
7^ 8fj; lil; 



76. 22W ; 21,V : 
12A ; 88|. 

77. 26t;23J; 
21tt;28f: 

7S. 80^ ; 26H ; 

47i| ; 17A. 

79. 9»i ; 25t ; 
2293f ; Iff* 

80. 2»A ; 8A ; 
217* ; li 

SI. 6i ; IJ ; 

7; If. 
8$. 13 ; 6 ; 

83i!2f. 

**. 14. f; 
A .-art. 

AH, 127. 

1- W ; HF ; 

HF. 

*• TIF » 40 » TT' 

^. 10/ff. 

>^. 4A. 
5. A. 

7. 20 ; 1 J. 

8. 140 bu. 

9. 16.89^. 
i(?. |4055|. 
ii. $4612. 

12. i. 

IJ^ 60 ft. 
i5. 17Jlb. 

^6. At. 

i7. 67t. 

i^. 4| tons. 

\l9. 1.76. 



f&. 1264^. 
21. llj. 

;?f. iSHyd. 
^^. 2A;1{;1. 

24. lOflb. 

j^5. 8f da- 

26, $120. 

^7. 19i bbL 

28, 2J. 

j^P. $120. 

^(?. 7| times. 

St. yt^ increased 

S2. /fdiminisli'd. 

33. $12601. 

34. $4151.91. 

35, $5141|. 

36. $44(lost 

37, 3Jf . 

38, tf . 
55. 33/r. 
-^. 22^. 
4U 189. 

-^^ W- 
43. 21J. 

^r«. 148, 

1. 61500 cts. 

2. 2406 cts. 

3. 9206 m. 

4. 860 m. 

5. 763 m. 

6. 475 m. 

7. $3467. 

8. $10408. 
P. $46,725. 

i(?. $302. 

11, 76T«ffCts. 

1'^. $5,607. 

13. $30.09. 

i4. 85 cts. 

15. .23. 
M6. .\^. 



17. 


.9. 


18. 


.07. 


19. 


.70000; 




.05000; 




.30400; 


20. 


2.5000; 




.1070 ; 




.0008. 


21. 


4.0000: 




2.1700 ; 




.1360; 




.0408. 


23. 


A 


24- f 


26. 


f 


26. 


«f. 


27. 


$f 


28. 


*toi» 


29. 


tH 


30, 


A. 


31. 


A. 


32. 


fi. 


33. 


lAo* 


34. 


if. 


35. 


8}. 


36. 


$12f; 




25yi^; 




$36J. 


38, 


$.75. 


39. 


$.875. 


40, 


$.8. 


41. 


$.31}. 


42. 


.56. 


4S. 


.60625. 


*f*f» 


.003J. 


46. 


.392. 


46. 


.7. 


47. 


.032. 


48, 


1.875. 


49' 


.066. 


50. 


$5.6. 


51. 


$12,625. 


52. 


$42.20. 


53. 


$36.9376. 
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Art. mi. 

5. 26.6178. 
4. $196,788. 

6, $274,715. 

6. $84,665. 

7. $.405. 

8, $.25. 

9, $.0625. 

10, 50.44. 

11. 6.3045. 
i;?. 3.999976. 
i^. 9.99. 

i4. 1.873125. 
J5. $594. 
i6. $706.63. 
17. $2.82. 
i^. $70.03. 
19, $6.46. 
;?a 254.785 tons. 
£i. $1427.12^. 
S^. 31.625 yd. 
gS. 51.180606. 
^4, 2194.85 acres. 
$5. 23.8642 bbl. 
g6. $4149.125 
!^. $19.77. 
es. $7062.15. 
£9. 387.33 rd. 
30, $9.40. 
SL 289.7892. 
S£. $62.33. 
SS, $4.1375. 
34. $95. 
^5. $47.07. 



Art. 153. 


t. 


15.544 


3. 


2^5.06466. 


4. 


.0273238. 


6, 


5.4008. 


6, 


$14.70. 


7- 


2.934. 


8. 


104182. 


9, 


.0570. 


10, 


$3,125. 


11. 


.8448. 


1£, 


$.84217. 


13. 


.021252. 



14. $162. 

15. 4S6692. 

16. .8828. 

17. .74772. 

18. $105,188. 

19. $36.0062. 
£0. 572.8. 
Bl. 620.7. 
ee. 1.875. 
^3. 676. 

£4. 20.496. 
;^5. .04765626. 

ee. 42. 

;^7. .0006076. 
;?5. $1.50. 
e9. $4.08. 
56>. 311.6. 
31, $183.56. 
3B. $3467.25. 

33. $962.50. 

34. $63.56. 
J5. $78,125. 
36. $8369. 
^7. $1125. 
^. $446.25. 
39, $488. 

4^ $14891.98. 
41. $82.93. 



;?. 22.66}. 
3, 4600. 
4* •2. 

5. $1.26. 

6. 36.4 

7. 4602. 

8. 100. 

9. .01. 
10. .1. 
ii. .6456. 
i;?. $8000. 
13, .5. 

i^. 1.76. 
15. .81. 
i^. .16. 
/7. .0175. 
18, .0105. 
m $2,126. 
ISO. 110. 



;^5. 

IS6. 
27. 
28. 
29. 
30. 
31. 



21. $.72. 
100000. 
$.50. 
$.08. 
$1.17. 
1.665. 

.875. 

.118. 
$.25. 
$.06i. 
$.09. 

32. 12 coats. 

33. 186 bbl. 

34. $5.85. 

35. 28.8 bu. 

36. $10,875; 
$14,625. 
$28,061. 

37. $66.28. 

38. .4 

39. $198.76. 

40. 4432. 

41. 1.7. 

42. $82 375. 

43. 661b. 
^. $7.45. 
1,5. 837.674 

823.676 
104.976 
1000. 
4S, 76.104; 
.221; 
.00207 ; 
26.55i. 

47. 1679.7766 ; 
947.24; 
4681.52 ; 
200. 

48. 87.5986; 
.0004; 
.0000078; 
1.15A. 

4d, 244765; 
.975; 
.83615 ; 
461f 

50. 666.1785; 
606.0765 ; 
24.5470626 



51. 268.4168 ; 
6. 1588 j 
83.281048 ; 
2.78. 

52. 6.99721 ; 
3.69994 ; 
.000216 ; 
60000. 

53. 2.25; 
42.625 ; 
1.4A^. 

54. 75.416; 
17.019 ; 
886.17f. 

55. 722.9844 ; , 
11.2788; 

46346.15^. 

56. 87.412; 

7.7; 
994.3A. 

57. 241.75 ; 
181.875 ; 
823.8i. 

58. 28.26; 
764.869376 ; 
2.2668:^. 

59. 196.5875; 
4788.78125 ; 
9.9748H. 

60. 2.88815; 
.01678106 ; 
841.46. 

61. .831. 

62. 1664. 

63. 688. 

64. 1449.21. 

65. 295. 

Art. 162. 

2. $822.50. 

3. $7060. 

4. $355. 

5. $250; 
$187.50. 

6. $315.50; 
$625.00 ; 
$802.60. 

7. $172. 

8. $19.83f 
, 10. $856. 
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i< 



«« 



«< 

M 



433. 
12. $810; 
$840; 
$884; 
$960. 

Art. leS. 

i. 054buket8; 
6S0 •* 

3. 1440 P. ap.; 
1200 

900 
4t 6600 pounds ; 

4300 

8500 

2800 
5. 603. 
e, 900 Tardfl ; 

1860 - 

1800 - 

Art. 164. 

f . $200.88. 

5. $104i»3. 

4. $18.49. 
^. $34.96. 
€. $29.70. 
7. $66.28. 

*. $8.7a 

9. $328.99. 
ia $6468. 
11. $664.06^. 

Art. 16S. 




B. $14.08. 

6. $10.75. 

7. $76.82. 

8. $39.65. 

9. $20.17. 

^ri. lee. 

1' tVo ^ TMff 9 

f. DSStS; 
2.522376. 
S. $21,126. 
^ .8 yd. 

5. 23 ba. each. 

6. $21,376. 

7. $376.26. 
^. $60. 

d. $3228.34 
10. $66.41. 
i/, $69.57. 
7^. $.60. 
i^. $122.50. 
i4. $53460. 

15. $56992.31. 

16. $32.07. 

17. $201.91. 
i^. $9481. 
i5. $212.76. 
to. $36.86. 
f i. 61 M. 
ff!. 18 yd. 

f<f. 1882 acres. 
e4. 192.261b. 
es. $.76. 

Af^. 172. 

1. $117.26. 
;?. $1489.46. 



4. $124,005. 
6. $102.86. 

6. $16,626. 

7. $99.98. 

8. $7174». 

9. $621.98. 
10. $11476. 
i/. $728.60. 
if. $191.85. 

Ari. 197. 

t. 45616 gr. 

5. 106948 OS. 

4. 68245 min. 

5. 63964 ft 

6. 2046 in. 

7. 43696 sq. ft. 

8. 149181b. 

9. 5480 pwt. 

10. 526600 min. 

11. 9696 CO. ft. 
IS. 6216 pt 
13. 792 qt. 

14^ 200 ani. 

15. 864 doa. 

16. 1008 gi. 

17. $1045.50. 

18. 960 rd. 

19. im bbL 
to. 80 boxes. 
tl. $29.26. 
22. 2160 sh. 
S3. $432. 

24. 2419200 sec. 
S5. 36 bottles. 

26. $17.64 

27. 1920 rd. 

28. 6760 sq. id. 



29. $9162 
^(?. 87te761ir. 
^i. 1486 vols. 
32. 256 pp. 
^. 86261b. 
34. 83441b. 
J5. 29601b. 

36. 326201b. 

37. 68251b. 

^. 81501b..N.i; 
39. 76461b. 
^. 461824 lb. 
41. 16681b. 
^. 1800 lU 



2. 
3. 

5. 



^H. 19S. 

14 hr. 24 min. 

7 oa. 4 pwt. 
8| qr. yd. 

8 wk. 1 da. 9 
br. 86 min. 

6. 138 sq. id. 10 

sq. yd. 106 
sq. in. 

7. 1 da. 9 hr. 86 

min. 

8. 14 ft. 6^ in. 

9. 3.gal. 3qt. 1 

pt. 2gi 

10. 22 hr. 4 min. 

48 sec 

11. 411b.8.96oB. 

12. 2 pk. 4 qt. 
i^. 2rd. 9ft.2.8S 

in. 

14. 4 da. 14 hr. 

4& min. 43.2 

15. 144 o& 



;i49*«. Id9, 

f. 3hlid. 

3. 49 bu. 8 pk. 7 qt. 

1 pt. ^ 

4. 865 da. 6 br. 48 min 

46sec 



6. 14 lb. 10 oz. 18 pwt. 
22ffr. 

6. 25 T. 16 cwt. 70 lb. 

7. 26 cwt. 87 lb. 16 oz. 

8. 12 lb. 6 OS. 

9. 201 bu. 

10. 886 gro. 1 dox. 4 



11. 227{doi. 

12. 261 score. 

13. 22 reams 7 qui. 10 

sb. 

14. 151 bun. 8 qui 

15. 34 yd. 1 ft. 6 in. 

16. 4mL 
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17. m yd. 

18. 160 acres. 

19. 8 sq. rd. 35 Bq. yd. 

4 6q. ft. 112 Bq. Id. 
to, 29 cu. yd. 8 cu. ft. 
tl. 842 Cd. 84 ca. ft. 
$g, 6 cd. ft 
tSS, 81.72 qointals. 
U* 77 pk. 2 qt. 
t5. 4 lb. 1 OB. 8 pwt. 

6gr. 
S6. 8wk. 4da. 
t7. 7 hr. 57 miiL 15 eec. 
£8, 15 mo. 
£9. 86 reams 15 qui. 7 

sheets. 

50, 250 bu. 

51, 846 bu. 

S£. 804 bbl. 16 gaL 8 qt, 

53, $818.24. 

54. $469.44. 
S6, 11900.80. 
S6, $201.60. 
S7» $10.92. 

58, $69. 

59, $220.50. 

40. $5445. 

41. $7. 
4^. $185. 
4S, $80. 
^. $28.80. 
45, $64. 
4^. $90. 

47. $57.60. 

48. $5,625. 
4d. $48. 
50, $87.82. 

5/. 8 gral- 8 qt. 1 pt 
i^. $&.80. 

^. -fly. 
^. ^ 

5. f 

^. A. 



ia .28125. 

11. .26166 + . 

IB, .82026+. 

15, .01. 

14, .15625. 
i5. .4875. 

16. .5. 
i7. .8125. 

18, ii. 

19 h 

20, Jftt 

21, \\, 

22, ^. 
2S, A- 

^. 100 bu. 45 lb. 

4, $130.48. 
^5, $61.50. 

6. 10 gro. 8 doz. 6. 

7. 15 hr. 28 mm. 

8. 60 gal. 1 qt. 

9. 22 cwt. 84 lb. 14f 

OS. 

10, 19 Cd. 8 cd. ft. 18 

cu- ft. 

11. m yd. 2 ft. 10 in. 
i;?. 2 hhd. 17 gal 2 qt. 

8gi. 

Art. 202. 

5. 71 lb. 8 oz. 

6. 25 Cd. 6 cd. ft. 4 

cu. ft, 

7. 4 T, 16 cwt. 6 lb. 

12 oz. 

8, 13 sq. yd. 8 Bq. ft. 

182 sq. in. 

9, 8 cwt. 41 lb. 10 oa. 

10, 5 lb. 8 oz. 10 pwt. 

11, 1 wk. 6 da. 5 hr. 17 

min. 16.8 sec. 

12, 20 hr. 24 min. 

15, 4qt. 

14, 187 gal. 1 qt. 

15. 8 g&L. Z qt. 



16, 80 Cd. 5 cd. ft. 14 
cu. ft. 

Art, 203. 

2. 4 yr. 3 mo. 9 da. 

5. 9 yr. 8 mo. 29 da. 

4, 10 yr. 8 mo. 5 da 5 

hr. 

6, 175 da. 

7. 258 da. 

8, 18 yr. 4 mp. 21 da. 

AH. 204. 

2. 81 hhd. 40 gal. 8 qt; 
50 hhd. 40 gal. ; 
94 hhd. 59 gal. 1 qt 

5. 17 rd. 1 yd. 1 ft. 6 

in.; 

61 rd. 4 yd. 1 ft 6 
in.; 

4, 66 cu. yd. 26 cu. ft 

184 cu. in. 
188cu.yd.25cu.ft 
868 cu. in. 

5, 2 da. 20 hr. 84 min. 
8 da. 18 hr. 42 min. 

6, 476 Cd. 8 cd. ft 8 

cu. ft ; 
685 Cd. 2 cd. ft. 

7. 1 lb. 7 oz. 12 pwt 

8. 66 T. 8 ewt. 

9. 482 lb. 

10. 2 hr. 9 min. 86 se& 

11. 10 lb. 

12. 7 hhd, 65 gal. qt 

Ipt 
IS. 1 mi. 140 rd. 13 ft 
2.4 in. 

14. 87 A. 140 sq. rd. 

15. 11 ft 10.56 in. 

16. 8.24 gr. 

17. 12 mo., or 1 yr. 

18. $196,80. 

19. $125.25. 

Art. 205. 
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^ 49 gBl. 2 qt. 1 pi 
6. 21 bu. 1 pk. 5 qt. 1 
pt. 

6. 6 T. 10 cwt 75 lb. 

7. 6Cd.3cd. ailcu. 

ft. 

8. 81 bo. 1 pk. 5 qt 

Ipt.; 
28 bu. 1 pk. qt. 

1.9 pt. ; 
23 bo. 2 pk. 2 qt. 

Jpt. 

9. 12 yd. ft. 6|f in. ; 

6yd.0ft.2Hin- 
ia 1 Gd. 2 od. ft 5 CO. 

ft. 
XL 1 osB. 17 pwt 4 gr. 
12. 880 rails. 
IS, 8 cwt 64 lb. 121 oz. 
U, 41 mi. 218 id. 5 ft. 

6 in. 
IB. 165 A. 25 sq. rd. 

24.4 sq. yd. nearly. 



Art. 218. 

S. 54 ft. 

4. 108011168. 

5. $608.40. 

6. 965.48. 

7. 22iacre& 

8. 312^ sq. ft 

9. $2568.75. 

10. 32 rd. 

11, $43.87f 
IS. 33 yd. 
IS. $15.50. 

14. 42iyd. 

15. $111.10. 

16. 21.29H sqnorea 

17. $13957. 

18. 72 planks. 

19. $198. 

50. 840 sods. 

51. 11316 shingles. 



SS. $25.55. 
f5. $447.99. 

54. l^A. 
£5. $11.70. 

^re. 22^. 

S. 19760 CO. in. 

4. 8^ ft. 

5. 221 cu. ft. 
e. 208 en. yd. 

7. 3 ca. yd. 26 en. ft. 

297 en. in. 

8. 7 cu. yd. 11 en. ft. 

200 cu. in. 

9. 5 cu. yd. 25 CO, ft 

10. 1 hr. 12 min. 

11. 12A Cd. 
IS. 8 ft. 

IS. $13.18. 
i^ $166.60. 
15. 2Cd. 
i6. 49A-perche& 
i7. $410.16. 
18. $50.90. 
IP. 8 ft. 

50. $1607.82. 

51. $379.08. 

55. 108cana 
SS. $471. 66f. 

54. 12 min. 

55. 663Apeicbe8. 

56. $3276. 

57. 2142 cu. ft. ; 
$333.20. 

Art. 226. 

S. 13^ board ft. 

4. 15A 

5. 36| 

6. 22i 

7. 31A 
^. 85 
$. 25 

ia 288 
i/. 72 
IS. $420. 
i^. $15.75. 
15. $6.14 
i&. $1.06. 



« 



«( 



<• 



« 



« 



i7. 62} board ft 
18. $9.90. 
i9, $9.43. 

SO. 815 bixad ft. 261 60. 
ft 

f2. $191.53. 
SS. $274.82. 



^. 874X gaL 

4. 6 bbl 

5. 54f hbd. 

6. 1968} lb. 

7. 85001} gaL 
^. $14.96. 

9. 149HgaI.; 
12501b. 

10. 218}i cu. ft. 

11. 8888.1 CO. ft. 



Art. 230. 

6. 820 bn. 

7. 320cu.ft 

8. 138} bu. 

9. 15 ft. 
10. 192 bu. 
ii. 8 ft. 

IS. 108} bu. 
IS. 56.7 bu. apptoB; 
72 bn. barley. 

14. $1920. 

15. $173.25. 

16. $205.06. 

17. $255,021 

18. 39 A bbl. 

19. 697i ton& 

50. 537.1 bu. 

51. 238.14 bn. 
;?^. $20.68. 
SS. 8itona 

54. $27. 

55. 270 tons ; $1485. 

56. $14.75. 
;?7. 82.56 tona 
S8. 1.792 tons, 
fd. $193 33|. 
SO. $826 20. 
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Art. 242. 

£.248} lb* 
J. $0821. 

4. 14.346 rd. 

5. $601440. 

6. $8180.01. 

7. 2 mi. 306 rd. 

8. 386* ft. 

9. 2912 bu. 
W. $175. 
II. $205.49. 
i£. 21.6 bo. 
IS. 437i lb. 
i^ 128 men. 
15. lOOAlb. 
iff. 264|lb. 

17. $9896.25. 

18. $831,725. 

19. $7035. 

eo. $941 

Art. 244. 

S. 20%; 40%. 
S. mfc. 

4. 51%: 12|%. 

5. 62i%. 

8. 75%. 

9. 5%. 

i(?. 16%. 
11. s%. 

If. 87i%. 
IS. 15J^. 

i4. 4%. 
i5. 6% : 6%. 
itf. 75% ; 20^. 
17. 46|%. 

/^. 96it%- 
i5. 60%. 
^a 65%. 
ei. 7% ; 4il^. 
f^. 17J%. 

Art. 246. 

9. 130 gaL 
S. $300. 
^ 8860 bbL 



B. $625. 

6. 60 yd. 

7. $6500. 

8. 314 

9. 264 lb. 
10. $31,875. 
ii. 2000 ft. 
12. $2476.80. 

15. $270a 
i^ $12465. 

16. 4500 ba. 
i&. $78188.884. 

Art. 248. 

2. 2500. 

S. $6000. 

5. 500. 

e. 1717.2a 

7. 800. 

^. 175 A. 

9. 42.8 cwt. 

10. 1200 bo. 

11. $450. 

12. $7400. 
iJ. 57 ft. 
14. 1242 mL 
15. 

16. $325.40. 

17. $400. 
i<9. $600. 
19. $2400. 
;?6?. 842f A. 

^r«. 252. 

1. $888,624. 

2. $576 ; $174 
S. $1351.78; 

$232.72. 

4. $250.17; 
$115.58. 

5. $204.28; 
$55.72. 

6. $8,125. 

7. $5.45. 

8. 5 j^Q + • 

;?. $4.37f 
J. $3498.9a 



4' $68477.- 
5. $2094 
^. $8962.40. 
7. $1909.12|. 
^. |95.8a 
9. $4.56|B.p.; 
71.63wh.gaiiL 

10. $101068. 

11. $1050 gain. 

12. 9} cts. 

15. $137.89. 

16. $2996. 
i7. $1177.05. 

18. $2752.5a 

19. $4375; 
$2.80. 

20. $.534; 
$1,064. 

f /. llf cts. 
22. $2.85. 

^re. 258. 

2. 25%. 
^. 40%. 

4. 14t%. 

5. " ^ 



5. 181%. 
7. 14f%. 
^. 28%. 
9. 50%. 
i(>. 874%. 

^r«. 260. 

i?. $9875. 
*. $8.oU. 
.^ $1.50. 
5. $1414 

7. $2.25. 

8. $86.25. 

9. $6.86. 
i^. $.75. 
11. $491. 



2. $150. 
5.* $96. 
f $27500. 



Art. 265. 

2. $116.25. 

5. $76.17. 
4. $87ai8. 
J. $82.11. 

6. $379.40. 

7. $285.19. 

8. $96.90. 

f. 14%. 
s. 24%. 

4. 5%. 

5. 64%. 

£. $16800. 

S. $3500. 

4. $8400. 

5. $15760. 

JP. $4400. 
S. $6480. 
^ $9860. 
5. 256 bbl. 

2. $7275. 
^. $33.60 

4. $90. 

5. $285. 

2. it%. 
^. f%. 
4. it%. 

f . $13600. 
S. $8960. 
.4. $60000. 

5. $15600. 

6. 2450a 
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Art. 277. 

8, 5} mills. 
S, $95.25. 
^ |108.87i. 
J. $13.00. 
7. $11350. 

Art. 284. 

g. $888.50. 
S. $15485. 

4. $170.10. 

5. $842.40. 

6. $1284.875. 

7. $1465.10. 
^. $132. 

9. $1706.25. 

Art. 285. 

i. $67 60; 12%. 
f . $4948.12^. 

5. $8.84. 
^. $22.50. 
J. $1636. 

6. 25%. 

7. $2.50 ; 28%. 

8. $200. 

9. $2001oeit. 
to. $48. 

Zi. i%. 
/:?. $106}. 

tS, $188. 

/4. $8.25. 

15. 60%. 

/&. $18.42 gain'd. 

/7. $8700, cost. 

18. $452.81. 

19, 4% lost. 



5. 



f^. $2370.87. 

;?i. $4080.50. 

22. $.81f 

f J. $405. 

Art. 294. 

5. $12.58, 

at 6%; 
$8.89, at 4%. 
J^ $92.53, 

at 5% ; 
$148.04, 

at 8%. 
$269.47, 

at 7%; 
$288.72, 

at 7i%. 

6. $8.46, at 0% ; 
$4.08, at 7%; 
$4.82, at 71%. 
$115.70, 

at 5% ; 
$185.12, 

at 8% ; 
$203.26, 

at9%. 
|421.99. 

$79.28. 

$421.8?;. 

$18227.50. 



7. 



8. 

9, 
10. 
11. 
12. 



Art. 296. 

2. $9.09. 

o. $9 .So. 

4. $86.47. 

5. $22 70. 

6. $8.84 

7. $88.84 



8. $2.57. 

10. $16.89. 

i/. $242.94 

if. $818. 

IS. $269.34 

14. $4.78; 
$2.48; 
$6.98; 
$9; 
$8.58. 

15. $447. 

16. $2.82. 
i7. $52. 
IS. $57.89. 
79. $5.78. 
f^. $84.94 
21. $472.14 
:?£. $1542.50. 
2S. $186.29. 

^. $8.29. 

5. $81:89. 

5. $68.75. 

7. $227.11. 

^. $51.67. 

d. $11. 

10. $8.40. 

ii. $1.72. 

12. $6.91. 

75. $54.17. 
74. $91.86. 
15. $515.50. 

76. $2579.86. 

77. $1619. 
IS. $411.96. 

19. $1255.85. 

20. $1020.48. 



21. $890.10. 

22. $1850.40. 

23. $582 gain. 

24. $5087.22. 

25. $828.07. 

26. $1120.69. 

27. $1868.58,1oai 

28. $54 loss. 

ArL 300. 

4. $669.12, 

at 6% ; 
$884.56, 

at 12%. 

5. $6986.09, 

at 7% ; 

$6069.08, 

at 8%. 

6. $1403.08. 

7. $1500. 

8. 8%. 

9. 7i%. 
10. 7%. 

77. 2 mo. 12 da. 
12. 2 yr. 9 mo. 
IS. 8 mo. 12 da. 

14. 1 yr. 2 mo. 

15. 8 vr. 1 mo. 16 

da. 

16. $19500. 
77. 61%. 

18. $88700. 

19. $1620.91. 

20. 4 yr. 2 mo. 

21. 7i%. 

25. 4 mo. 

26. 10%. 

27. 5J%. 
^^. $2600a 



Art. 302. 

£. $871.60, ami.; 

$59.60, comp. int. 

$985.89, amt.; 

$185.89, comp. Int. 
S. $777.92, amt.; 



^187.92, comp. int. 

(466854, amt.; 

)90.854, comp. int 
4. $1880.066, amt.; 
$130,086 comp. int. 
$1588.65, amt. 
$888.65, comp. int. 



5. $448.49, amt.; 
$4a49, comp. int 

6. $216486, amt; 
$164.86. comp. ]nt. 

7. $2658.41, amt. ; 
$153.41. oomp. inti 
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Art. 810. 

^. 1600, p. w.; 

$14.40, dis. 
S. *2500, p. w.; 

$140, dis. 
4- $461.17,p.w.; 

$18.83, (&s; 

5. $48 65. 

6. $4.52,1088. 

7. $045.40. 
/?. $.83i. 
9. $3677.75. 



Art. 318. 

^. $6.65, dis; 

$861.85. pro. 
S. $6.27, dis. ; 

$591.28, pro. 
4- $11.70, dis. ; 

$872.90, pro. 

5. $19.44, dis.; 
$1080.56, pro. 

6. $15.02, dis.; 
$859.98, pro. 

7. $13.64, dis.; 
$1236 46, pro 

8. $18. dis. ; 
$462, pro. 

9. $21.93, dis.; 
$918.07, pro. 

10. $20.61. 

11. $1472.88. 
IB. $32, dis. ; 

$448, pro. 
IS, $.90,diff. 
U' $562.44. 

15. $8.55, dis. ; 
$891.45, pro. 

16. $9.22. dis.; 
$670.78, pro. 

17. $10.20, dis. ; 
$1289.79, pro. 

18. $8.76, dis. ; 
$1491.25, pro. 

19. $8.60, dis. ; 
$372.10, pro. 

ISO. $1613.64. 
gl. Mat. Dec 16:; 



80 da., term 
of dis. ; 

$1276.48, pro. 
BB. Mat. June 18; 

69 da.,term of 
dis.; 

$50018, pro. 
SS, Mat. Apr. 8; 

46 da, term of 

dis. ; 

$942.68. pro. 

Ai^. 319. 

B. $1278.42. 
8, $281.94 

4. $1206.52. 

5, $360. 

6, $2990.54. 

7. $240. 

8, $664.92. 

9. Mat. Maj 12 ; 
63 da.,term of 

dis.; 
$646 79, face 

10. Mat. July 18: 
60 da., term of 

dis.; 

$388.84, face. 

11. Mat. May 18; 
66 da., term of 

dis.; 

$1278.76, 
face. 
IB. $584.20. 
13, $194.64. 



Art. 323. 

5, $606.87. 
4- $366.98. 

6. $866.09. 

6. $1382.38. 

7. $173.75. 

8. $216.29. 

9. $1642.81. 

An. 324. 

B, $812.86. 
S. $866.16. 



ArU 338. 

B. $24468.75. 
S. $16866.25. 
4. $1740, gain. 

Art. 339. 

B. 186 shares, 
at 10% dis. 
102 shares, at 
20% prem. 

3. 220 shares. 

^ 204 shares. 

Art. 34r0. 

B. $25600. 
3. $21100. 

An. 341. 

B. $700. 

3, |2630. 

4' ^21.46, loss. 

Art. 342. 

B. 6f% at 108. 
7|% at 84. 
3. 8}%. 
.^.8% bonds 
ij% better; 
6% bonds 
X% better. 
6. 6 % bonds 
i\% better. 



Art. 350. 

B. $1601.93. 

3. $866.80. 

4. $491.77. 

6. $1185.40. 
'6, $1194. 

7. $2480.60. 

8. $555.89. 
.9. $775.67. 

10. $202.91. 

11. $4764.84. 
IB. $5158.24. 
13. $6888.80. 
14' $4791.60. 



Art. 351. 

S, $829.68. 

4' $1664.60. 

5. $2629.68. 

6. $979.85. 

7. $1809.08. 

8. $768.16. 

9. $1873.18. 
10, $816.46. 

Art. 356. 

B, 8 mo. 26 da. 

3. 6 mo 26 da.. 

time of Cr. ; 
June 27, '81, 
^jq. time. 

4. May 6. 1888. 

5. 6 yr. 20 da. 

from date of 
last paym*t. 

7, Nov. 26, 

Eq. time. 

8, 78 da., 

term of Cr. 
Feb. 26, 
Eq. time. 

9, Mar. 7, 

Eq. time ; 
$1178.01, 
cash value. 

Art. 357. 

B. Aug. 19, '86, 
Eq. time. 

3. June 7, 1884 

4. June 27, '82 ; 
Bis., $149.28 

5. Apr. 28, 1884. 



Art. 372. 

1, 180. 

B. 1728. 

3. 48. 

4, 160. 
6. 126. 

6. $601.20. 

7. 12i| yd. 

8. 27.08. 
10. 8f yd. 
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ANSWERS. 



n. 00. 
It. 24a 

IS. 9. 
i^ 2. 

At-U 373. 

S. $100. 

4. 48tT. 

a. $i57.5a 

£ 22fbbl. 

7. $4.27. 

8. $21. 

9. $5446.02. 
10, $10.50. 
ii. $18424. 
i^. 72 bu. 
IS. 24 men. 
U. $1875. 
15. 30 ma 
/5. $240. 
17. $52.79. 
i^. 210 A- 
19. $202.50. 
ft?. OOOtUes. 

^W. 378. 

i. 600 bo. 

5. 220|Cd. 

6. $l(A5a90. 

7. lUJyd. 
^. $63. 

9. 2 oz. 10 pwt. 

10. 20 men. 

11. $185. 

It. $6428.57. 

i^. 2| da. 

i^. $709.87. 

15. $89.60. 

i&. $120. 

17. $100. 

i^. 9 men. 

19. 8.116 ft. 

^. 59f da. 

tl. $7320. 

f^. $1728. 

f^. 8201t7d. 

gj^ 14f da. 

f5. 701b. 



ArL 384. 

S. $336, A'8 ; 
$504, B's ; 
$840, Ca. 

4. $96.A'8; 
$80, B's ; 

, $48, Cs. 

5. $2089.06; 
$1044.53. 

6. $6000; 
$840225; 
$5055.75; 
$8042. 

7. $120.45. A'b ; 
$240.90, B's ; 
$602.25,^8. 

Art. 385. 

2. $2400, 
Smitb'8 ; 
$26661, 
Bank's ; 
$2933^, 
Crane's. 
S. $102, A'8 ; 
$148.40. B's ; 
$96.80. Cs. 

4. $2250, 

A pays; 
$15. B pays ; 
$18, C pays. 

5. iO ba., A's ; 
27 bu., B's ; 
36 bn., C's. 

6. $604.71, A's ; 
$167.49, B's. 

Art. 389. 

t. 1369; 1764; 

3136 ; 5625. - 
S. 3375 ; 5832 ; 

74088; 

157464. 

4. 3969; 
110592; 
1048576; 
248832. 

5. 1.1025; 



.0064; 
23.04; 
5.5696: 
.000049. 
9. 645.16. 

10. 1191016. 

11. 1958iV. 
It. i^ft* 
iS. ttAj* 

15. .00116964. 
i^. .000000015625. 
17. 46733.80820a 

IS. 33169H. 
19. 16.6056k 
to. 24.76099. 

Art. 390. 

3. 2304. 
^ 3136. 

5. 9604. 

6. 15625. 

7. 1102& 

8. 50625. 

9. oooOv. 
i9. 116964. 

-lr«. 391. 

S. 89304. 

4. 91125. 

5. 263144. 

6. 873248. 

7. 1953125. 

8. 6028568. 

9. 13144256. 

10. 3.511808. 

11. 830.584. 
It. .421875. 
IS. 669921.876. 
IJ^ .000250047. 

15. 42.875000. 

16. 9575711. 

17. Hf 

IS. mil 

to. 1520875. 
f i. 2028^. 



Jftp. 6.887. 

tS. 640000. 

f 4. 2540.0390626. 

t5. 125. 



.(IW. ^96. 


J. 


86. 


4. 


49. 


5. 


54. 


6. 


75. 


7. 


107. 


8. 


144. 


9. 


11.2. 


10. 


14.4. 


11. 


3.05. 


It. 


145. 


IS. 


109. 


u. 


824. 


15. 


516. 


16. 


103.9. 


17. 


14.0048+. 


18. 


.035. 


19. 


if 


to. 


w 


tl. 


4.213+. 


tt. 


2.68+. 


ts. 


36.37. 


t^. 


64. 


t5. 


1. 


t6. 


1.4142. 


t7. 


1.7820. 


ts. 


2.8284. 


t9. 


34641. 


SO. 


5.0990. 


SI. 


1006 ft. 


St. 


62 Id. 


SS. 


200.56. 


s^ 


1451 Id. 
|187.20. 


S5. 


S6. 


235 men. 


rt 


Art. 398. 


1. 


20. 


t. 


21ft. 


3. 


46 yd. 


4. 25 ft. 7.84 in. 


5. 


39a 


6. 


360 ft. 6.66 in. 
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Art. 400. 



s. 


25. 


4. 


55. 


5. 


73. 


6. 


8a 


7. 


854. 


8. 


1598. 


9. 


if. 


10. 


« 


11. 


1.42 +. 


12. 


5.5. 


IS. 


.46. 


IJh 


2.84. 


16. 


1.259. 


16. 


1.5874 


17. 


1.8171. 


18. 


2.0800. 


19. 


27.15. 


20. 


00.8. 


21. 


3 ft. 


22. 


12150 sq. ft. 


23. 


5 ft. 8 in. +. 


d 


Art. 401. 


1. 


$94.67. 


2. 


.1. 


S. 


560. 


4- 


$4200. 


5. 


1450. 


6. 


560 A. 


7. 


$1.15. 


8. 


$83.32. 


9. 


1280 rd. 


10. 


$79.64. 


11. 


$16.75. 


12. 


8 A. 109.9 sq. 




Id. 


IS. 


$1.69. 


14. 44.6 pch. 


16. 


1100 lb. 


16. 


$1584 


17. 


$450. 


18'. 


21 da. 15 hr. 




44min. 



19. 6 ft. 6.8 in. 

20. 14HShhd. 

21. .15. 

22. IJ mo. 

25. $8248.80. 
24. 12ifo. 

26. $2291.44. 

26. .48. 

27. 35.85 ft. 

28. 25 ft. 

29. $142.60. 

50. $16163.84 

51. $896.95. 

52. 6tid. 

55. 93i ft. 

S4. 7 mo. 15 da. 

56. $883.33^. 
S6. $95. 

S7. 82O3V sq. ft. 

58. $63.28. 

59. $21500. 

40. $575.99. 

41. $652.86. 

42. $455. 

45. $1.20. 
44. $32.77. 

46. $193.60. 

46. $.60. 

47. $18375. 

48. 6%. 

49. $1000. B; 
$1500, C. 

60. 1.69. 

61. $48.60. 

62. $1113. 

65. $264.25. 
64. 6 ft. 

66. $818.77. 

66. $15.25. 

67. $308.08. 
68i 9A da. 
69, 640 stones. 
60. $66:63. 
tf/. 20%. 

6^. $489.84. 
6^. $389.61. 



64. 600 bu. Vt ; 
180 bbl. pork; 
183}fbbl. flour. 

66. 5|'2031.25. 

66. 1590yVgaL 

67. $808.88, g'n. 

68. 2310 tons. 

69. $183.85. 

70. $1210.59. 

71. $80.44. 

72. $1408.08. 

73. $430.15. 

74. 600 men. 
76. 160 rd. 

76. 14 ft. 

77. $3905. 

78. 7454 rails; 
$372.71, cost. 

79. 8 yr. 4 mo. 

80. 2jtda. 

81. 4 yr. 2 mo. 

82. $2862.50. 

83. 87i%. 

84. $126.17. 
86. 156 ft. 

86. $616. 

87. 15362* ft. 
^^. $890.19. 



89. $79.60. 

P^. 81A%. 

di. $250000. 

92. 80 rd. 

5J. $2037.75. 

94. $1.80. 

dJ. 1944 tiles. 

^6. $1242, gain; 

30if% " 
57. 15U%. 

98. $1672.53. 

99. $225. A's; 
$880, B's ; 
$270, CTs. 

100. 173.569 bu. 

101. $71.25. 

102. 360 acres. 

103. $89.75. 



104. 873.886 eiLft 
i(?^. $22.82. 
i^. $5.91. 
107. $14400. 
i^5. 662|sq.yd. 
i^P. 62^ffmin. 

110. $480, gain; 
$36 an acre, 

111. $300. 

112. $11773.'88, 
lis. 9 men. 
114. $1.60. 
116. $125. 
ii6. 17.88 ft 
ii7. $532.18. 
118. $90. 

iid. $282.24. 

simp. int. 
$2202.24, 

amount ; 
$296.56, 

comp. int.; 
$2216.56, 

comp. amt; 
$1678.93 + , 

pres. w'th ; 
$246.07, 

true disc't; 
$288.20, 

b'k disc't ; 
$1636.80, 

proceeds ; 
$2252.20. 

face. 

120. $2.16. 

121. .023%; 
$58.18. 

122. $850.72, 

^OfiS. 

12s. $2266.66f, 

cost; 
$2436.661, 

sold for ; 
$2838.33i. 
asking prioQ. 
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ANSWERS, 



ADDENDA 



Art. ^lO. 

s. f . 

5. ». 

fi. ». 

i^- «; W^ 
i^. \\ 

15, VA^ 

16. tlf. 
17.^. 

18. Tja. 

i^. nil. 

so. 5iV 
«f . if. 

1. 291061. 

5. 34785. 
^. f34800. 
4. 333 in. 

5. iii66|(y'. 

6. 7551330 a^ L 

7. 17530 hr. 

8. 59066"'. 

P. 5' 4^ 7.2". 
10. 58 3131^^. 
ii. 2 mL 99 Td. 

11 a 3,64 

in. 
IS. f35 11136. 
IS. ^ 54". 
U- 0.3 f53 31 



15. 511 32. 

m. 6 S. 23^ 30". 

i7. f 3 3 n^35. 

i& 3ft 9 in. 

iP. 13° 51' 251". 

f)9. 9 oz. 3 pwt 

14.4 gr. 

21, 3963.76 ft. 

Jgf. 424w98775A. 



1. l]iii.4c]i. 
2id.30L 
5. 339foth. 1ft. 

3. 55?r 83' 30"'. 

4. Gon^. 6 O. 4 

f5nf34 

5. Sr, 50 naut. 

mile& 

6. ^314 S5 33 

31- 

7. flA.. 

8. j\^ mL 

10. JS835+ lea. 
ii. ja0O35mi 
IS. ^. 
13. 1 da. 4 br. 71 

min. 30 
U. $2375. 

15. 930 id. 

16. r 2f. 



ArU 42e. 

1. 80 A,; \ 
S, 5760raiLi: 

$380.40. 
3. $34a 
^ 340 A.; f sec 

5. 130 A. left; 
$27-30, gwn. 

6. 420 A. left; 
$635, gain. 

Art. 4^Se. 

S. 107' ly 481". 
I J. 123* 36" 45'. 



Art. 437. 

5. 5 hr. 57 min. 

49 sec. 
3. 5 hr. 50 min. 

51 eec 
i^ 1 hr. 3 min. 

58 sec. 

5. 1 hr. 13 min. 

^isea 

6. 51 min. 18 sec 

7. 1 hr. 40 min. 

o sec^ 
^. 6 hr. 38 min. 

37 sec. 
9. 1 hr. 33 min. 

27 



10, 5 hr. 6 min. 

1511 Bee. 

Oncmnati; 
4hr. 53 min. 

43 sec. Chi; 
4hr. 43 min. 

13 sec, St. L. 

11. 12 hr. 7 min. 

41 sec night, 
Berlin; 
4hr. 53 min. 
46i8ec.pjf., 
St. Pknl. 
IS, 5 hr. 5 min. 
33 sec later. 

Art. 438. 

S. $130. 
3. tlOJSS. 
i. $.01 

5, $8336u 

6. $10.96. 

Art. 439. 

2. $464.ia 

3. $7308. 

4. $11.30. 

5. $1161.01 

6. $87116. 



1. $935.73. 

5. $96.12. 

4. ^29S1M. 

5. flOSO.lO. 

6. $612.77. 

7. $1348.11. 
^. $1877.41 
9. ;Mi03.77. 

m $539.10. 
11. $4310.63. 

Art^ 447. 

4. £1543 4& 3d 

5. 166113 

marks. 
^. 35360.46 fr. 
7. 8825-1 gvUd. 
^. 170661 marks 
9. 31888.83 ^. 

10. 13918.75 a. 

11. $606,875. 

Art. 4^4. 

1. 103. 

e. 8. 

3. 15. 

4. $415. 

5. 3. 

6. 7%. 

7. 10. 

8. 6. 

9. 11. 
70. 223. 
11. 78. 

i5. $3844a 

Art. 457 

1. 3. 
5. 6141 
3. 4. 
4- 7. 
5. 76S. 
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e. $5314.40. 

7. $2187. 

Art. 465. 

S. 42t\ sq. ft. 

5, 22 A. 6 ch. 

13.46 P. 
4. $449.07. 

Art. 406. 

B. IJft. 

3. 13 in. 

4. 28 rd. 

6. 672id.5Ayd 
6, 8Jch. 

5. 111.8+ ft 
^. 8 sq. ft. 1.7 

sq. in. 
J^ 13 A. 41.76 P. 

Art. 468. 

t. 84 sq. ft. 

5. 5| acres. 
4> $5940. 

6. 1 acre. 

e. 28f board ft. 

Art. 469. 

ff. 11178 sq. ft. 
^^ 2 acres. 

^r«. 470. 

;f. 881.C85 sq. ft. 
S, 17.82J A. 



Art. 471. 

5. 15 ft. 109 in. 
^. 6 ft. 10.6 in. 

6. 6 ft. 

^. 7 ft. 8.96 in. 



Art. 472. 

4. 318.3 A. 

5. 11469 A. 

6. 3.609 A« 

Art. 473. 

3. Ix^ 

4. 10.01yd.; 
31.447 yd. 

5. 19.098 ft.; 
69.998 ft. 

Art. 479. 

4. 207.34 sq. ft. 

5. 168| sq. ft. 
6*. 263.8944 sq. 

fdet. 
7. 801.176 sq. ft. 



Art. 485. 

S. 28J3744 sq. ft 
3. 12.6664 sq.ft. 

Art. 486. 

S, 14137.2 cu. ft. 
3. 623.6 cu. yd. 

Art. 487. 

S. 99.144 gal. 
3. 120.0948 gal. 

Art. 505. 



Art. 480. 

3. 31.808 cu. ft. 

^. 274| cu. ft. 

6. $27. 

6, $63.63. 

Art. 481. 

3, 429 25 sq. ft. 
4- 612.9 sq. ft. 

Art. 482. 

3, 39.27 cu. ft. 
4' $29.23. 
5. 192000cu.ft., 
22284.6 sq. ft. 

Art. 48S. 
3. 256f sq. yd. 

Art. 484. 

2, 58.1196 cu. ft. 

3, 38.125 cu. ft. 

4, 64.9881 cu. ft. 



5, 178.597 m. 

e. 80.636 m. 

7. 10.50412 Bon 

8. 4 8486 Km. 

9. 12.80 m. 

10. $1.92. 

11. 24.87475 Km. 
1^. 147.2 Km. 
13. 150000 m. 
14' 84 sq. m. 

16. 326468 ca. 
IQ. 1512 sq. Dm. 

17. 72 m. 

18. 35.664 cu. m. 

19. 38.4 cu. m. 

20. 432.96 cu. m. 

21. 39.066. 
$107,415. 

22. 2677.021. 

23. 14460 L 

24. 201. 

25. 751. 

26. 90 HI. 

27. 16500 Kl.; 
16500000 g.; 
165000000 dg. 

28. $400. 

Art. 508. 

1. 80.38+ ft; 



16.48 ft. 

2. 3.728 mi. ; 
248 56 mi. 

3. 68.58 m. ; 
16.91+ m. 

4' 10.773 A.; 
1723.68 sq.rd. 

6. 29.999+ a. 
e. .5287 HI. 

7. 2239.44 g. ; 
2721.6 g. 

8. 81.42685 

sq. m. 

9. 160.008 HI.; 
$38.03 gain. 

10. 88.9056 Kg. 

11. $28^.76. 

12. $1860. 

13. $531.29. 
U^ 1666f m. 
15. $210.38. 
le. $185.69. 
17. 437.7 tons. 
i<?. $133.52. 
19. 46 92 bu. 

;?a 2803.38 litere, 
21. 3.6 M. tons. 

AH. 509. 

1. 8207arpents 
354sq. toises 
20 sq. ft. 24 
sq. in. ; or, 
8083 A. 73 P. 
7.98 sq. yd. 

Art. 510. 

i. 428q.1ea.81ab. 
62500 sq. v. ; 
or,291sq. mi. 
295 A. 44 P. 
19 sq. yd. 8 
sq. ft 34.56 
8q. in. 
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Art. Sll. 



Ur. 



1. $1 JS. 

2. $87,815. 49. 

^ $21,135. 51, 

5. $31.(»+. 5^. 

6. 11 lb. 8 OK. 7 oJ. 

pwt. 7 gr. 5^ 

7. 1 A. eO P. 55. 

8. $82.50. ' d&. 
S. aWO voL I 57. 

m $2.50. i 59. 

21. ljT.8iiio.9diL|59. 
14iniii.598ec.: GO. 
15. 5 CO. TdL 7co. 67. 
ft756ca.i]i.'6f. 
14- 8 hr. 8 mill, i 

15. 2hr.8iniiL36 

sec p.ii. 6S, 

16. $800.92. 

17. $a4.13+. €4, 

18. $50.91. 65. 

19. 424.98775 A. 

20. $55.76. 

21. $5640.58+. 

22. 3| ft. 66. 

23. $173.25. 67. 

24. $31.52. 68. 

25. 12016. 69. 

26. $51. 70. 

27. $59J>7. 

28. $23.6a 
f9. 1.464375. 
SO. A. increaaed. 



7880 ft 5". 

1320picketaL 

$36.3a 

$1260. 
1155bouda. 
526|9q. jd. 
$159,365. 
$1250. 
57 men. 
$1600. 
83i%. 

17} dm. 

20%. 

$^.875. 

$511.86, N's 



1 

51. A« dimin. 

5Jf. 131 da. 

33. 9H bo. 

35. 135 lb. 

5^. $1584. 

37. $5.25. 

5^. 2.07887. 

5P. $1744-06. 

J^. $295. 

41. 960 rd. 

42. $2.54 
^. $53,166. 
U' $199.25. 
45. $111.94. 
^. £6a 



71. 

75. 
7^ 



75. 
76. 



77. 
78. 
79. 
80. 
81. 
82. 
83. 

8J^ 
85. 



4 vr. 3 mo. 6 

da. 
792 sq.ft. 
70^ paid. 
$2800, A'8 sK 
$3500, B'B " 
$4900, Cs « 
$5750. 
$68.75. 
$9.59. 
$1.62 gain. 
$2; $3; 
$9.60, etc 
$14350. 
H%. 
80caii& 
680^ RaL 
56871 lb. 
$10203.947. 
62 da., term 

of credit. 
Mar. 3, time 

of payment. 
$2530. 
2400 bbl. 
$1288.53. 

24 men. 
$32894.78. 
$1.06|. 
$571.62. 
35.35 ft. 

25 ft. 



86. 29.15 ft 

87. $315.79; 



$710.58. 

88. $900.Jly28L 

89. $.97875l 

90. $5384.12. 

91. f83a415L 

92. $31^ gain. 

93. 281 J681 HL; 
$137.73 gain. 

94. 298|. 

95. $318.8L 
9S. 154 ft 

97. 163 

98. 8000 bo. 

99. $5785.20; 
$5142.40. 

100. $564,575. 

101. $806.20. 

102. $nOJ35. 

103. $121.57. 
lOJ^ $938.66}. 

105. 50%. 

106. 14f yr. 

107. $187.a>+. 

108. $503.22. 

109. $23436. 

110. $1295.51. 

111. $2106, G's ; 
$1300, Ifs ; 
$982.80. Cs. 

112. 21 da. 

113. 21|%. 

114. $1875. 

115. 2 yr. 6 ma 

116. $38.65. 

117. $5236.169. 

118. $652.86. 

119. $106.66}. 

120. $604.71, A'b; 
$167.49, B'& 

121. 7.23 A. 

122. $12. 

123. $59a70. 

124. $194.63. 

125. 11.31 rd. and 
8Td. 

126. $4000. 

127. $220 less. 
1£8. $294.94. 



1«9. 
130. 
131. 
132. 
133. 



iS4. 



135. 



136. 
137. 



1S8. 
139. 

1M>. 
Ul^ 
142. 

J48. 

145. 
146. 
147. 

US. 

149. 

150. 
151. 
152. 



153. 
154. 
155. 
156. 
157. 
158. 
159. 



160. 
161. 
162. 
163. 

164. 



$339.06. 
$607.20. 
15 ft 
371200 A. 
$940.37 pro.; 
81 da., term 

disc*t 
$1295.82, 

proceeds; 
79 da., term 

of disc't 
$1281.77,pr.; 
30 da., term 

disc^ 
$13.50. 
$93} gain in 
wearing the 
$56 suit 
$532.ia 
$10839.83. 
27 da. 
235} CO. ft 
1838.26. 

5 ft 8 in. 

20 ft 

5 mo. 4 da. 

$1501.20. 

$43.65. 

$931,203. 

$29082.617. 

$2735.828. 

$39,156, A's; 

$46,987, B's; 

$62.25,0*8; 

$70.48, lys. 

8ft. 

2 ft. 

12150 sq. ft. 

40 yr. 

h 72 ; a, 30. 

$^, A's ; 
$833}, B's ; 
$10 per bbl 
$1.60. 
$2023.32. 
$100. 

.0125, rate ; 
$95.25, A's t 
$7350.75. 
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